


AMERICAN 

JULY 1927 Thirty-five Cents a Copy 



THOMAS ALVA EDISON 

SUPER-GUNS FOR OUR ARMY 

BY J. BERNARD WALKER 


SEEING THE EARTH TURN 
SUNBURN IN THE DARK 






LINDBERG 




ENT ACROSS 
CWaKFBEAEINCS 


There are no service stations along the 
airways that follow the great water- 
ways. Bearings must be dependable. 


The same beatings were used by Byrd when he 
flew over the North Pole — by Chamberlin and 
Acosta on their fifty-hour, record-breaking en- 
durance flight — they were on the NC-4 on its 
epoch-making trans- Atlantic hop — they were 
with Lt. Maughan on the famous dawn-to-dusk 
flight — they are now on the Los Angeles. 


BKr INDUSTRIES, Inc 


40 But 34th Street 



SGIENTItlC AMBJIIGAN 


jwyiw 




^ Sinews of Steel for Your Car 

Economy, smoothness, quiet, safety, simplicity and endless 
endurance — these advantages in your car or truck are best 
assured by Timken Tapered Roller Bearings in the transmis- 
sion, differential, pinion or worm drive, rear wheels, front 
wheels, steering pivots and fan. 

Timken electric steel, Timken tapered construction and 
Txmktn POSITIVELY ALIGNED ROLLS are fully effective against 
friction and side-thrust and speed and torque and weight. 

Surely that is what you want. Then make sure you get 
Timken Bearings, built into a great majority of all makes of 
motor vehicles, and into every type of industrial equipment, 

THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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PUP-FLOPS 

W ELL— here It ii; the new Scien- 
tific Ahbucan; how do you 
like ]t7 

We have deereaaed aonewhat In over- 
all acreage, but we are a little bulkier 
to make up for It— more magaiine, aa a 
matter of fact, and in a little different 
ehape. 

We wonder whether you reallee how 
much of a job it has been to get ready 
this new format? We shan't go into all 
the nightmare of details here — it would 
require a whole article in itself; yea, 
more than that— hut you may take it 
on faith that there is much more to it 
than meets the eye. Planning, planning, 
wrestling with styles and sises of type, 
layout, makeup. Our layout editor has 
been doing flip-flops over it ever since 
January. 

Now that it is all flnished we are go- 
ing to sit back and await the reaction. 
If yon are satiafled with our efforts, we 
are more than repaid. 

As' we said at the beginning, how do 
yon like it? 

EDISON 

T he impouibilities of yesterday are 
the commonplaces of today. Our lives 
are brighter, happier, longer, more ef- 
fective than those of our fathers. The 
swift-moving era in which we live is the 
most wonderful the world has ever 
known. In the last fifty years greater 
progress has been made than in all the 
five thousand years of recorded history 
which went before. Here is the golden 
age of invention, and so it will be 
written in the annals of time. 

In the career of one man we find the 
genius of the age expressed. The story 
of his life— from boyhood poverty to 
affluence and veneration in his declining 
years— epitomises the opportunitieswhich 
He in our democracy. The story of his 
achievements— including more than a 
thonsand patented inventions — ^is the 
very flower of our civillimtion. 

The world is a better place because 
the wisard of electricity has lived and 
worked. We feel honored that so great 
an American has loaned ns his portrait 
that we might reproduce it this month 
on our cover. 

ERROR 

I N the Hay SciXNTinc Amuucan the 
frontispiece was a picture of Profee- 
sor R. W. Wood of John Hopkins Uni- 
versity, noted physicist Under this 
picture we stated that Professor Wood’s 
book, “Physical Optics,” was out of 
print We have since found out that 
our Informant was wrong'-~the book is 
■till in print and is pnblishsd by ths 
Macmillan Company, New York. We 
are gUd to know that "Physieal Optice” 
is still aTailable, because we like it best 
of oU the books on ihat subject, and 
leeemmeiid it to thoee who wish to dig 
into optics. 


PLATINUM 

O N page 52 we publish the first install- 
ment of an article about the famous 
Meteor Crater in Arizona. Meteor Cra- 
ter resembiee two things; an ordinary 
volcanic crater and an enormous shell- 
hole. Some say it is a volcanic crater, 
especially since there are evidences of 
extinct volcanoes in Arizona. Others 
claim it is actually a giant shell-hole 
made by an iron meteor which struck 
the earth and buried iteelf deep in the 
rock. 

Meteor Crater is not news — articles 
about it have appeared in Sunday news- 
paper eupplements for years. Writers 
have embroidered the description with 
wild conjecture. The article we now 
publish is the only first-hand description 
which has ever bwn published. It was 
written by the son of the owner of the 
Crater. The author Is a mining engi- 
neer now employed as geologist for a 
mining company whose name is a by- 
word the world over. What he says 
may cause you to revise some of the 
impressions created by previous errone- 
ous statements about Meteor Crater. 
Bcientiste estimate that the meteor 


contains 10,000,000 tons of nickeliferous 
iron in lump form. If the belief that 
this iron will average four tenths of an 
ounce of platinum metals per ton turns 
out to be true, then Meteor Crater is 
something wor^ thinking about. 

Within a short time a shaft will be 
sunk near the point beneath which the 
great meteor ie believed to He. We are 
bolding our breath 1 

UNDBBRGH 

T he brevity of this reference to 
Lindbergh’s superb, one-man flight 
from New York to Paris is due to the 
fact that we were just going to press 
when the flight ended. We would have 
liked to give several pages to a descrip- 
tion of the plane, the engine, and the 
man. Audacity, courage, and skill such 
as his have ever made a supreme appeal; 
but when to these is added a natural 
modesty, it is easy to understand the 
world-wide applause which acclaimed 
this gallant youngster. It was sheer 
audacity to set out with little knowledge 
of navigation, but the elements were 
kind, and in leas than 84 hours, Lind- 
bergh croosed the Atlantic. 
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Verdict? 


looking at the new style Scientific American. If you haven't gone 
^ through it already, look through it now and then come back to this page. 

How does it appeal to you? G>uld you locate it more readily on the news stand? 
Isn’t it easier to hold and to handle than the older large size? Don’t you Bnd the type 
easier on the eyes? Doesn’t the page size seem to lend itself better to a more pleasing 
arrangement of reading matter emd pictures? 

Altogether, don’t you agree that it is a superior magazine — one you would be proud 
to have your friends see on your library table? 

As for its contents, you know the Scientific American’s position in science and in- 
dustry. There is no change in the editorial treatment, as you can see from this number 
you now have in your hands. The editors do strive constantly, however, for improve- 
ment, «md the material in hand now indicates that every month the Scientific American 
will be more valuable and interesting than the month before. 

If you like this first number of the new style Scientific American, you’ll like next 
month’s better, and the month after that better still. Better send in your subscription 
today — you won’t want to risk not getting the magazine every month from now on. 

, -rn Here*8 an added reason tor acting 

CrwUt Coupon Good for On* DoiUr now. WeWe offering you a dollar 

reduction. Use this coupon before 
nLw virk Citr^Tr Y. August 1st, and you get a $4 full 

Swd me Seientifie America for one yw. CWk for $3 * •UhsCripHon for Only $3. 

Clip the coupon now while the new 
etyle Scientific American is in your 

Stract end No. hands, 

P.O Sttte 

Tkie ooupon mutt tw uted befote August I. 1927. 



f^mong our 

Contributors 


DR. D. T. MacDOUGAL 

Dr. MacDougal, well-known botanist and 
author, is director of the two plant-physi- 
ology laboratories of the Carnegie Institu- 
tion of Washington, one in California, the 
other at Tucson, Arizona. Between these 
two he makes frequent trips in a steam- 
' driven automobile. He is a member of the 
famed National Academy of Sciences and 
is influential in scientiflc circles. For sev- 
eral years he has been corresponding edi- 
tor of the Scientific Amebican. His most 
recent work bears on the unsolved problem 
of the nature of life. 


DR. ALFRED V. KIDDER 

Dr. Kidder has spent virtually his whole 
life on the archeology of the Southwest, 
making explorations and excavations. He 
has been curator of North American Ar- 
cheology at the well-known Peabody Mu- 
seum of Harvard University. For several 
years he conducted excavations at Pecos, 
New Mexico, for Phillips Academy, An- 
dover. At present he is excavating under 
the aegis of the National Research Council. 


Russell W. Porter 
Scientific American rea'd- 
ers know him for his contri- 
butions on amateur telescope 
nu^ng. Originally an archi- 
tect trained at Boston "Tech," 
he spent twelve years with 
Peary and others in the Arctic. 
Co-inventor of the screw- 
' thread comparator, in spare 
time he is an artist, composer 
and corresponding editor of 
the Scientific American. 


Orrin E. Dunlap, Jr. 

Mr. Dunlap is our radio edi- 
tor. Since 1922 he has alio 
been radio editor of the New 
York Times. A member of 
the Institute of Radio En^- 
neers, he was formerly a Mar- 
coni and United States Naval 
operator. He is a graduate of 
Colgate University. 


Prof. P. W. Bridgman 

Professor Bridgman belongs 
to the Department of Physics 
at Harvard. One of our edi- 
tors recently visited him and 
found him in working clothes 
in the cellar of the physics 
laboratory, trying to find a 
way to exert still higher pres- 
sures than those which will 
stagger the readers of the 
article commencing on page 4S. 


D. Moreau Barringer, Jr. 

Mr. Barringer is assistant 
geologist for a famous copper 
mining company. Hie father, 
D. M. Barringer, is the owner 
of Meteor Crater, Arizona, 
and has collaborated with his 
son in the preparation of the 
engrossing series of articles 
which be^ns with this issue, 
commencing on page 62. 


Looking 

Ahead 

with the Editor 


TORNADOES 
The fact is, little has yet 
been discovered about the 
cause of tornadoes. Next 
month Dr. W. J. Humphreys, 
foremost Weather Bureau 
authority on the physics of 
the air,vrill present his theory. 


TACT 

What ie "social intelli- 
gence f" Briefly, it helps yon 
to get along with other peo- 
ple. It makes "colleM grad- 
uates" of unschooled politi- 
cians in the race for pre- 
ferment. Prof. F. A. Moss, 
psychologist, has tested the 
social intelligence of 7000 
persons. His article about 
these tests contains sur- 
prises. Next month. 


TELEPATHY 
Spring this question in any 
group — ^you have an argu- 
ment on your hands at once. 
It is a subject everybody is 
interested in. In an early is- 
sue Dr. Walter Franklin 
Prince, famous investigator 
of psychic phenomena, will 
provide some "meat” for 
these heated oral battles. 


ATHLETICS 

With college men in science 
and college men in athletics 
it is odd how little the one 
has been applied to the other. 
Next month, however, a fa- 
mous physiologist who also 
enjoys sports will describe 
some of these applications. 
He finds that a runner is 
virtually a machine. 


Golf clubs designed by fol- 
lowing mechanic^ engineer- 
ing principles offer the player 
an opportunity to improve 
his game vastly. A well- 
known scientist will tell of 
his dissatisfaction with ex- 
isting clubs and how he de- 
signed an entirely new type. 
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From I Ftiatotnph0bir Underwood ud Underwood 


The indKitrial life of America «n<l the health 
and well-being of our people are clearly de- 
pendent on fntwre application*, 6* enginetn 
and phytidani, of new diteoveriee in tfc« 
phytieal and biologicai eriencee. If we arc 
to go on inereaeing our population we muet 
either advance in leientifie dieeevery or we 
mutt recede in our etandard of living. Of 


even greater importance, however, it the 
vanee of human thought, the (Hmit^attOH 
the human mind which comet from the 
vanee of eeitnee, and publieatioru ouch ai 
SciBNTIFlc ANitRiCAN which pate on to 
thinking public the truth* our inteUeei 
Icadere have vneovered, are rendering a pu 
arrvire whole value cannot be over-ettimated. 
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Super-Guns For Our Army 

Ordnance Officer, Chemist and Mathematician Combined 
Have Doubled the Efficiency of Our Army 
Ordnance Since the War 


O NE of the most important, 
if not indeed the leading 
factor in the defences of 
the United States, is the 
large and highly efiicient 
Proving Ground at Aberdeen, Mary- 
land, which has to do with the de- 
velopment of new and improved types 
of ordnance and acts as the great test- 
ing plant in which the guns that are 
issued for service arc thoroughly tried 
out. “Its responsibility to the War 
Department is to design, develop, pro- 
cure (which includes both purchase 
and manufacture) , test for acceptance, 
store and issue, maintain and repair, 
both in the hands of troops and in 
storage, all army ordnance. Also, it 
Is charged with the training of our 
Reserve Ordnance OflBcers.” 

B efore our entrance into the 
World War, and indeed untU Jan- 
uary, 1918, most of this work was 
done at the Sandy Hook Proving 
Ground. The war had not progressed 
very far, however, before it was real- 
ised that the facilities at Sandy Hook 
would be inadequate and that a much 
greater area of land and a larger plant 
would be necessary to keep pace with 
the huge ordnance manufacturing 
program which was contemplated. 


By J. BBRNARD WALKER 

So the present site at Aberdeen, 
Maryland, which is about midway be- 
tween Baltimore and Philadelphia, 
was selected. It is accessible to the 
principal industrial centers; weather 
conditions are favorable throughout 
the year, and it was possible to take 
up an area of adequate size, and suf- 
ficiently remote from surrounding 
communities to let the work of 
testing go on without danger. The 
Proving Ground is on the north- 
west shore of Chesapeake Bay. It 
covers about 36,000 acres; its 
maximum width is some four miles 
and its maximum length 16 miles. 
The work of testing commenced in 
January, 1918, and it expanded 
so rapidly that, just before the Ar- 
mistice, as high as 70.000 rounds 
per month were being fired on the 
grounds. 

The main firing platform has an un- 
obstructed range of as high as 80,000 
yards. The railway and sea-coast 
artillery firing ground is so located 
that there is a clear range up to 80,000 
yards in front of it, and a water range 
down an adjacent stretch of the Ches- 
apeake extending 60,000 yards. The 
fall of the shell on Uiese water ranges 
is observed frmn 12 range towns, 
built at intervals along the shore of 


Chesapeake Bay. Intersecting sights 
taken from these towers of the splash 
of the falling projectile give its exact 
position and enable the range to be 
accurately determined. The Proving 
Ground plant also includes apparatus 
for testing tanks, tractors and the 
new heavy, driven, gun-mounts. 
Furthermore, there has been built 
since the Armistice a firing range for 
the testing of small arms, machine 
guns, et cetera, and a certain area has 
been set apart for the testing of 
bombs, bomb-sights, and so on. To 
assist in this work, there are per- 
manently stationed at the Proving 
Ground certain squadrons of flying 
men. 

T he present article is a story of 
the really marvelous development 
in the efficiency of ordnance which has 
been made possible through the work 
of the Ordnance Department in gen- 
eral and the Proving Ground in par- 
ticular. After the Armistice, an im- 
mediate halt was called upon the pro- 
digious output of guns and powder 
for the supply of our Army and those 
of the Allies, and, as soon as the 
guns then under manufacture had 
passed through the Proving Grounds 
tnccessfnlly, the activities at Abap> 
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NEW 4.7-INCH GUN 
At tUwttio* ha* rang* 0 / lOfiSO 

gardt, travtru iO iegr***. Wartinu gun, 
rang* U,040 yard*, travar** » d*gr*** 

deen quickly and inevitably slowed 
down. At the Armistice, the per- 
sonnel comprised 272 commissioned 
oflkers, over 4,000 enlisted men t 
1,200 civilian employees, to say noth- 
ing of 8,000 men employed on the con- 
struction of the plant. This personnel 
was finally cut down to 40 officers, 260 
enlisted men and 376 civilians. 

In the interval from 1918 to 1926, 
the staff has devoted itself to the de- 
velopment of new types of ordnance 
that should greatly exceed in range, 
power, accuracy and mobility, the best 
of the ordnance that had been de- 
veloped by ourselves and the enemy 
during the War. We do not hesitate 
to say that the resulting post-war 
artillery constitutes one of the great- 
est triumphs in the whole modem field 
of mechanical engineering. This is 
a strong statement; but, remembering 
the great complexity and difficulty of 
the science and art of gun design and 
development, it is sufiicient to look at 
the accompanying drawings and their 
descriptive captions to realize that the 
statement is not an exaggeration. 

F or the photographs, diagrams and 
general information contained in 
this article, we are indebted to the 
courtesy of Major General C. C. 
Williams, Chief of Ordnance, Waah- 
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ingtoh, D. CL, Lieutenant Colonel C. 
H. Wessdn, Commanding Officer at 
the Proving Ground, and their re- 
spective staffs, and to the descriptions 
of our country’s progress in artillery 
as recorded' from month to month in 
that excellent publication Army Ord- 
nance. To this data we have added 
our personal impressions gathered 



during several visits to the Army 
Proving Ground. 

Ordnance is a term applied generi- 
cally to Implements of war which may 
range all the way from the delicate 
parts of a time-fuse up to the massive 
forms of a 16-inch gun and its mount. 
As an instance of delicate and highly 
specialized work of this kind, take the 
case of fuses of the shells of anti-air- 
craft guns. 

As airplanes went higher, it was 
found that the old powder-train fuses, 
because of the changing atmospheric 
pressure and the failure of the train 
to burn at a uniform rate, were in- 
accurate. Therefore, the ordnance of- 
ficers called in the watchmaker to de- 
sign a mechanical time-fuse. There 
was developed a mechanism far more 
delicate than a high-grade watch, but 
sufficiently rugged to stand the shock 
of firing from a high-velocity gun, 
and being whirled around with the 
shell at 80,000 revolutions per minute. 
Consider, also, the investigation to de- 
termine the proper shape to give the 
bullet its highest velocity. 

It was desired to take photographs 



THE FIRE DIRECTOR 
Tki* r*markabl* MaeUiw automatieallg d*t*r- 
mtMt tk* kaigkt, rang* and *p*td of «iMme 
aireraft and trannnit* data to batttry 

of a .SO-caliber bullet moving at 82,400 
inches per second, and it must be re- 
membered that, even with an exposure 
of only 1/82,400 of a second, the bullet 
would move one inch. The time had 
to be cut down. By using an electric 
spark and by damping the discharge, 
the time was reduced to one ten-mil- 
lionths of a second and a sufficiently 
sharp photograph was secured. The 
air "bow wavd” and the "wake,” or 
partial vacuum back of the bullet, 
were clearly shown, and out of this 
investigation came a bullet, with a 
long pointed nose and a “boat tail” 
after portion, which gave the beat 
results and added unbelievably to the 
range of a bullet using the same 
charge of powder. 

As a result of this investigation the 
range of the bullet was increased from 
3,500 to 6,700 yards, and this was 
done without changing the cartridge 
case or the gun. 

B ecause of the tremendous air 
blast, the camera could not be 
used for large projectiles. Here the 
higher mathematics of the astronomer 
were called in to solve the problem. 
These computations, coupled with many 
experiments in the wind tunnel, gave 
a six-inch projectile with a range, 
from a greatly improved, gun, of 
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FOURTEBN-INCH GUN ON RAILWAY MOUNT 


THE 16-INCH GUN IN THE SHOPS 


Throwt a },3t0-pourtd projertilt 4S,0C0 yardt. TkU gtiH tea* 
trantporttd by rail tn tht Paeifie Coait ^ 


Tkit dramatie picture ikom tke gn* at kigk elevation. Note 
the leale afforded by men etanaing by 


25,860 yards as against 17,160 yards, 
the range of the pre-war shell of the 
same caliber. Not only was the range 
greatly increased, but all modem field 
guns, except those of the heaviest 
caliber, are now provided with a dou- 
ble or split trail, as shown in the ac- 
companying photographs. On the 
original single trail, the gun could be 
trained in azimuth, that is to say in 
the horizontal plane, only a few de- 
grees ; but by the use of the wide open, 
split trail, the traverse, as it is called, 
of the gun, has been enlarged to the 



extent shown in the accompanying 
line drawing. 

The vast increase in the area which 
can be covered by a single gun has 
rendered the modem piece an enor- 
mously more potent weapon than the 
type which was used in the Worid 

The metallurgist has fulfilled his 
part, and a very important part it has 
been, in the development of our post- 
war artillery. By the development of 
a suitable alloy steel, and subjecting 
it to suitable heat-trwtment, guns of 
much greater caliber-length, able to 
withstand ' higher powder pressure, 
have been provided. Hence the in- 


creased ranges mentioned above have 
been obtained without any increase of 
weight or loss of mobility of the gun — 
an important consideration. 

Another notable improvement in 
mobility has been secured by mount- 
ing guns up to 9.6 in caliber upon mo- 
tor-driven caterpillar mounts. This 
development, it is true, began before 
the close of the war; but since the 
Armistice, it has been carried to such 
a point of efficiency that by the judi- 
cious use of rubber with its conse- 
quent reduction of shock and saving 
of energy, the speed of the smaller 
units has been raised from five miles 
per hour up to, in some cases, as high 
as 30 miles per hour. Moreover, the 
engines have been waterproofed and 
the tractive effort has been so greatly 
increased, that the tractor can be 
driven through water and the tractor- 
mounted gun can climb a 4.5-degree 
grade without difficulty. The maneu- 
vering ability in fact has been de- 
veloped to a point “where no human 
being could dodge it in an open field." 

We do not know what the other 
artillerists throughout the world have 
been doing during the past nine years ; 
but, in view of the great advance 
which has been shown at Aberdeen, it 
is reasonable to believe that we can, 
today, at least hold our own and prob- 
ably surpass the artillery perform- 
ance of any foreign nation. 

N OW, let us turn our attention to 
the shoulder rifle— the great 
weapon of the infantryman. Even be- 
fore the commencement of the World 
War, our "Springfield” was probably 
the finest regulation army rifle to be 
found anywhere in the world. It is 
stated on official authority that during 
the war, allied soldiers would "pick up 
ai^ cherish our Spzingfields whenever 
they found one on the fleld of tMittle.** 
IHie Springfield, of course, was 
hand-operated. Between each shot^ 


the infantryman had to go through 
the operations of lifting the bolt, 
withdrawing it, pushing it forward, 
and pulling it down and locking it — 
all these movements having to be gone 
through before the next aimed shot. 
This prevented the sight being held 
continuously on the target. To enable 
this to be done, there was developed 
the semi-automatic shoulder rifle, 
\;hich automatically ejects the empty 
shell and places another cartridge in 
position. Today, all the rifleman need 
do is to hold his sights on the target 
and pull the trigger. 

The automatic machine gun, which 
is used when it is desired to pump a 
stream of lead over enemy troops or 
at an enemy position, was, of course. 


developed long before the war; but 
like every other weapon, it was im- 
proved during and since the war, and 
the Browning machine gun represents, 
in the <q)inlon of our artillerists, the 
highest development of machine guns 
of the .SO-caliber type. But, the great 
demand made upon the machine gun 
by aerial combat and by anti-aircraft 
gunners, led to a demand for a larger 
caliber with greater range and ac- 
curacy. Hence, since the vratj we have 
devel<q>ed the .60-caIiber machine gun. 





NEW MNCH ANTI-AIRCRAFT GUN NEW FULLY-AUTOMATIC 37.iiiiii. GUN 

olniMi «k»t« Mr to a kctoM o/ <5,000 /e«t and Firt* a t%.-pouHd explosive projectile at a rate of ttO «Ao(« 

vihk a range oj 8 miles per minute. Range IM mUet 

which throws a bullet four times a# rivers and streams. The limit of such The development of tanks at the 
heavy and three times aa far as that mounting has been reached in the Proving Ground can be fully appre- 
of the .80-callber Browning gun. 9.6-Inch howitzer and this heavy piece ciated only by one who, like the writer. 

Limitations of space prevent more —thanks to skillful distribution of has had the opportunity to study them 
thaw a brief reference to the develop- weight— exerts a ground pressure per in action on ground selected for its 
ment of airplane bombs. At the Ar- unit of area no greater than the pres- roughness. The celebrated Mark VIII 
mistlce, a bomb weighing 600 pounds sure due a man standing on one foot. — a joint British-American design — 
was considered powerful; but today And, by the way, due to its great mo- remains the standard; but it has been 
the large army planes can carry a bllity, the motorized artillery, even of rendered more eflBcient by many 
Iwmb of 4,000 pounds con- 
taining a ton of high explo- 
sive. The size of the indi- 
vidual bomb is today governed 
by the lifting ability of the 
airplane. 

Returning to the matter of 
motorized artillery, the ex- 
perts of the Ordnance Depart- 
ment have this to say; — 

“When the Ordnance engineer 
mounted his new long-range 
‘Seventy-Five’ directly on the 
new 16-mlle-'i)er-hour cater- 
pillar tractor, he blazed the 
way for artillery development 
of the future.” This develop- 
ment is one of the outstanding 
features of the ordnance de- 
veloped since the war. There 
Is no question that automo- 
tive transport will ultimately 
displace horse-drawn trans- 
port; for motor transport is 
cheaper; its gas and oil are 
less bulky than forage; it re- 
quires fewer men to operate; 
it is easier to ship; it occupies 
less space on the march ; never 
grows weary; is leas vulner- 
able than horse-drawn trans- 

port; It Is more sanitary and, a most the greht weight of the 9.6 piece, can could come back, with its wings and 
Important point, It can be camou- be moved quickly, as soon as its posl- fuselage heavily perforated with bul- 
flaged more easily. tion has been located by the enemy, let holes, and yet be perfectly manage- 

With automotive artillery, a number able. Evidently, something larger 

W E heard much about the .156- of positions can be selected in advance, than a bullet hole was necessary, and 
(6-inch) gun during the war. firing data computed for each, and at hence the Aberdeen artillerists have 
The post-war piece of this caliber out- the proper time, the self-propelled developed a wonderful little gun— the 
ranges the World War piece by nearly mount can move to each position in light 37 mm.— which has great ra- 
flv« miles. It has been mounted on a turn, fire a few rounds (the engine pidity of fire, great range, and carries 
caterpillar tractor which can carry it meanwhile running) and before the a fuse so sensitive that it is detonated 
at a speed of 16 miles per hour; it can enemy battery locates its position, it. even by the faint resistance offered 
climb a dfinlegree grad^ and can ford can pull out and move elsewhere. by the fabric of an airplane wing 



THE RIFLE’S DEADLY ACCURACY 

Tests made with rifle rigidlg clamped in a miehanieal re 
No traiMd sniper, of eeurse, could equal this record 


improvements, conspicuous 
among which is the stro- 
boscope which is carried in a 
cylindrical sighting turret on 
the roof of the tank. This is 
provided with narrow, verti- 
cal slits and a concentric ver- 
tical, rotating cylinder. By 
this arrangement, the officer 
is well protected by armor and 
yet has a practically clear and 
continuous vision. 

N O article describing Aber- 
deen would be complete 
that failed to mention the won- 
derful development in anti-air- 
craft artillery. We have 
spoken already of the great 
post-war increase in the range 
of the anti-aircraft .30-caliber 
machine gun and of the even 
more striking increase of 
power and range of the anti- 
aircraft .60-caliber gun. Al- 
though the bullets from these 
will reach and perforate the 
fabric of an airplane and may, 
once in a while reach the avia- 
tor himself, it was proved in 
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Not only do its bursting shells tear a 
large hde in the fabric, but the frag- 
ments will be scattered like those of a 
shrapnel idiell. 

T he anti-aircraft S-inch gun — 
thanks to a new system of di- 
rector-firing and genendly improved 
mechanism— is a vastly more effective 
piece than that of 1918. The progress 
in the work of improvement has been 
continuous and is still going on. 
Thus, at a test at Fort Tilden in 1925, 
with 3-inch wartime guns, ten shots 
were fired per gun per minute, at a 
sleeve target towed at 80 miles per 
hour at a range of 4,000 yards; and 
6 percent of hits were secured. In 
the following year, 1926, the latest 
S-inch guns were tried out at a similar 
target towed at 80 miles per hour at 
about 6,000 yards range. The average 
rate of fire was 22 rounds per gun 
per minute, and the average hits 
reached an average of 12 percent. 
Not only has the rate of fire of the 
anti-aircraft machine gun been in- 
creased, but as many as four machine 
guns are being placed in a new mul- 
tiple mount which means that if each 
gun is capable of, say, 600 shots per 
minute, the man at the trigger can 
deliver a stream of 2,000 shots per 
minute against an airplane. The new 
“director,” a photograph of which is 
herewith repr^uced, makes it possible 
for the officers who operate it to de- 
termine the speed of an airplane. Its 
elevation, changes of course, et cetera, 
and send this data by connecting 
cables to every gun of a battery. 
Carried upon the gun mount are elec- 
tric motors which, in response to the 
electrical Impulses from the tractor, 
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A word must be said about the great 
guns which have been developed for 
coast defense and which will be either 
emplaced in fixed fortifications or will 
do their firing from railway mounts 
traveling upon strategic railways lo- 
cated along the coastline. Guns too 
heavy for transportation by tractor 
are carried upon what are known as 
railway mounts. The latest models 



MACHINE GUN 

TkU tealer-eoeUd gun far txeeedt tht JO- 
calibtr gun in rang* and h*igkt of trajoetory 

can transport both the 14-inch .50- 
caliber gun and the 16-inch high-angle 
fire howitzer. The 14-inch gun ^n 
hurl a 1,660 pound shell for 46,000 
yards, and the 16-inch howitzer 
throws a 2,340 pound shell 66,000 
yards. These railroad mounts have 
given our heavy artillery a wonderful 
mobility. The 14-inch gun, here 
shown, was transported by rail from 
the Atlantic to the Pacific coast. 

The heavy, long-range gun, on rail- 
way mount, will undoubtedly play a 
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cated by their flash and by airplane 
observation, they may be subject^ to 
accurate and sustained long-range 
bombardment. 

The heavy gun, rail-mounted, is 
subject to no such disadvantage. The 
military tracks for such artillery 
would be located near the coastline; 
but they would be so placed as to take 
advantage of the cover offered by the 
natural features of the jrround, such 
as bluffs, woodland, sand dunes, etar 
Upon its location by the enemy, the 
gun would be moved over the rails to 
’a new site from which ft would open 
up on the enemy with little delay. 

T he most powerful gun in the 
country today is the 16-inch, .60- 
caliber gun, which can hurl a 2,340- 
pound projectile over 56,000 yards. 
This weapon is more powerful and has 
a greater range than any gun now 
mounted, either ashore or afloat. Its 
armor-piercing shell, by the way, will 
penetrate 14 inches of face-hardened 
armor at any range. 

Just here let it be said that the 
Aberdeen Proving Ground represents 
the most effective means of prepared- 
ness available under existing condi- 
tions in the United States; since, by 
providing standard ordnance of the 
very highest quality and preparing 
sets of jigs for each weapon, the War 
Department, in the event of war, will 
be able at once to start the vast in- 
dustrial plants of the country upon 
the task of manufacturing the neces- 
sary ordnance, without the intolerable 
delay which occurred when we found 
ourselves suddenly enlisted in the 
World War. 

Says Mr. D. M. Edwards of The 
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TRAJECTORIES OF NATIONAL MATCH BULLETS 



give the gun changes of elevation and 
traverse necessary to insure that shell 
and airplanb will meet at a prede- 
temined position in the heavens. 
The vertical range of the 8-inch and 
of a new 4-incb gun of high vdoclty 
is such that no existing airplane can 
rise beyond its reach— all of which 
means that the airman of the future 
iit going to have a pretty hot time of 
it when he passes over the terrain 
pcenpied by the forcos of the enemy. 


great part in future coast defense. 
Its potentialities were shown in the 
Turkish defense of the Dardanelles, 
where heavy pieces, shifting continu- 
ally from place to place along the 
shore, proved very baifilng to the at- 
tacking ships of the allies. The weak- 
ness of defenses, such as the 
forts which defend the entrances to 
our leading ports, lies in the fact that 
their exact position is known, and 
when the heavy guns have been lo- 


National Association of Manuflio* 
turers: “Should war unhappily come 
again, it will be won by masses of men 
at the frcmt and the massed intelli- 
gence of industry back of the lines. 
Had our nation been as well equipped 
when it entered the war as it is to- 
day, instead of taking eight or nine 
months to get into action, it would 
have meant the saving of a million 
or mors lives and millions of doiUars 
worib of property." 
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Watching the Earth Turn Over 

The Famous Pendulum Experiment which 
Makes Visible the Earth's Rotation May be 
Performed with Simple Apparatus 

By RUSSELL W. PORTER 
optical Auodatc, Jen— anti Lamton Machine Company 



iNCE In a great blue 
moon you will run 
^ acrosH someone who 
believes that this old 
earth of ours is fixed 
rigidly somewhere in 
space, and that what 
we see in the heavens 
— ^the sun, moon, stars 
and pIanet8-<-is circling about us. 
And I fear some of us would be hard 
put to it to prove that our globe, and 
not the other objects, is doing the 
rotating. 

A pretty strong argument against 
a non-rotating earth would be this: 
were we Immovable in space, the more 
distant stars would have to revolve 
faster than those nearer to us, in 
order not to change their relative 
positions in the heavens. But we now 
know enough of star distances to 
make any such assumption at least 
highly Improbable. 

Apart tnm any astronomical con- 
siderations, there are at least three 
proofs of the earth’s rotation. As far 
hade as 1697 Newton suggested that 
aji object dropped through a great 
dlaiahce — in this case a mine shaft — 
i^otdd strike the bottom a little east 
a point directly beneath the point 


of projection, because the top of 
the shaft is moving more rapidly 
than the bottom. In the 500-foot 
drop available the theoretical devia- 
tion was about an inch. And the 


LfCt Us Hear From You 

Following numerous requests 
we publish definite specifications 
for constructing the apMratus 
needed to perform the famous 
Foucault pendulum experiment. 
Such information has always been 
relatively hard to obtain. The 
author of the accompanying arti- 
cle has, however, both constructed 
the apparatus and made the ex- 
periment, Mr. Porter has been 
in turn polar explorer, architect 
and inventor, and is now atuched 
as Optical Associate to a famous 
industry. It was he also who 
fathered the Sc/eat/fic American 
amateur telescope malting cam- 
paign. If you perform the ex- 
periment please advise us how it 
worked oiR. Tbe Editor. 


means of a large number of trials 
was in fair agreement with this the- 
oretical value. 

Anotiier proof depends on the prop- 
erty of the gyroscope of maintaining 


the direction of its axis invariable in 
space (unless acted on by disturbing 
forces). Consequently the earth will 
appear to rotate under the gyroscope. 

The experiment to be described 
here is, however, that of the simple 
pendulum. The man to whom we are 
indebted for this demonstration that 
the earth turns over, was that wisard 
of the last century (1819-1868), Leon 
Foucault. Not only did his remarkable 
ingenuity in experimental physics 
give us a fundamental proof of the 
earth’s rotation, but also a determina- 
tion of the velocity of light and a 
priceless method of testing optical 
surfaces, one application of which was 
described recently in the Scientific 
American in connection with the 
making of mirrors for reflecting tele- 
scopes. 

The consideration which led Fou- 
cault to perform his famous experi- 
ment was simply this; a perfect pendu- 
lum will continue vibrating in space 
in the direction in which it was origi- 
nally set swinging, independent of 
any rotation of its support about its 
point of suspension. Therefore the 
earth will be seen slowly turning be- 
neath the pendulum, just as in the 
gyroscope experiment Not only does it 
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VI8UAUZING THE EXPERIMENT 
When ptrforminp it on* ha* an uncanny *tM* of 
ptrional detaekment from tko earth 


show th« fact of the earth’s 
rotation, but Its direction. To 
one looking down on the north' 
em hemisphere this is counter- 
clockwise; or, as we ordinarily 
state it, the earth turns from 
west to east 

When he performed his classic 
experiment, 76 years ago, Fou- 
cault hung his pendulum from 
the dome of the Pantheon in 
Paris. The suspending wire was 
nearly 200 feet long and the ball 
weighed about 80 pounds. As the 
pendulum swung back and forth, 
the needle which projected from 
the bottom of the ball traced its 
path in a tray of sand. And the 
tray was seen to turn! 

The announcement made a 
profound impression on the sci- 
entists of the time, as it pro- 
vided a proof of the earth’s rota- 
tion, independent of any astro- 
nomical observations. 

This famous experiment is referred 
to In all textbooks of physics, but with 
a total disregard to the practical de- 
tails necessary to help the fellow who 
wants to do it himself, and it is this 
lack of deflnite information that 
prompts the present article. 

1 recently constructed a Foucault 
pendulum, and when it became known 
in the large industrial organization 
with which I am associated here in 
Springfield, that ’’Porter had a ‘thing- 
umbob’ in his office that showed the 
earth turning over,” I was besieged 
by the mechanics in the shop, who 
came to me asking to be shown. 

The demonstration gave quite a 
little thrill. It is so simple that the 
men all grasped its significance, and 
they would go away shaking their 
heads, saying, “Weil, I’ll be darned.” 

M y pendulum is about twelve feet 
long, and is hung from a steel 
I-beam in the ceiling. 1 used piano 


wire, and a cast-iron ball weighing 
perhaps 40 pounds. ’The effects of air 
resistance are reduced as we increase 
the length of the pendulum and the 
weight of the bob. Lead naturally 
makes the most efficient bob, but any 
heavy mass will do. In time, of course, 
the pendulum slows up, but with a 
three-foot initial swing my bob will 
still be swinging through two feet 
amplitude at the end of half an hour 
— ample time to see the rotation, 
which becomes apparent even after a 
few moments. 

The pendulum must be hung from 
a solid support free from vibration 
(I have trouble when the shop ma- 
chinery is running), and the air in 
the room must be free from drafts. 

To free the pendulum from any 
tendency to twist I fastened to the 
wire a brass hook having very much 
the shape of an interrogation point 
(see drawing). The point of the hook 
rests in a shallow cup of steel screwed 
into the I-beam. The concave surface 
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of the cup was carefully lapped 
smooth in a lathe, with fine 
emery. 

In making the experiment it 
is important that the bob be 
completely at rest before it is 
started swinging. To assure this 
the ball is drawn back with a 
string and, after coming to rest, 
the string is burned. Unless this 
precaution is taken the bob will 
tend to swing in an elongated 
ellipse, and any slight "looping” 
at the start will become aggra- 
vated as the swinging continues. 

It does not matter in what 
direction the pendulum is set 
swinging. In the accompanying 
sketches I have depicted it swing- 
ing north and south, that is, in 
the meridian. However, this was 
done merely for clarity. 

The pin or needle protruding 
from the ball should just clear a 
sheet of cardboard on the table. Draw 
a straight line across the cardboard 
and move it on the table until the line 
lies in the vertical plane with the path 
of the swinging needle. 

Now watch the line on the card- 
board— or the southerly end of it. In 
a few minutes — ^two or three — the 
rotation of the earth will become 
noticeable. The cardboard with its 
line is actually turning, and its south 
end is moving towards the east— that 
is, counter-clockwise. 

D r. CHARLES S. HASTINGS of 
Yale, now retired, tells me that 
in demonstrating the Foucault pendu- 
lum experiment before his classes in 
physics, he used a bob of cast iron 
some four inches in diameter, and a 
piano wire about sixteen feet long. 
He found that knife-edge suspension 
was not as efficient in preventing 
looping as allowing the wire to rest 
in a V-grooved support at a slight 
angle (shown at A in one of the draw- 



HOW 'THE BAR’TH ROTATES 
Tk* rftattoa ii eounUr^oebvi** in tk* noriktm kan^tur*, 
kst goo* adUi. tk* hand* of « elook in tko k*mi*gk*r* 


STARTING THE PENDULUM 
It it k*U ftseit by a itring sniti it com** to r**t. Tk* tiring 
(t bnmod. 'Tk*t* prtaaution* art *»**ntiai <« •uaetoo 
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glnation drawing of tkt ptiuhl«m iiutaUad 
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fags). He remarked on the close 
agreement of the measured rotational 
rate of the pendulum with theory, 
usually with less than ten percent of 
error, even during as short an in- 
terval as 16 minutes. He used a hard 
brass wire which would not carry 
more than two (perhaps three) times 
the weight of the bob. This is prob- 
ably not unimportant. 

There remains the mathematical 
demonstration of the rate of rotation 
of the pendulum for any given latitude. 
It is obvious that if the pendulum 
were to be set swinging at the north 
pole, the cardboard and the earth 
would make one complete rotation 
under it in 24 hours. At the equator, 
on the other hand, there would be 
no rotation of the cardboard with re- 
spect to the plane in which the pendu- 
lum swings. 

For positions intermediate between 
pole and equator let us consider an 
observer at some northerly latitude, 0 
(see drawing at top of page 12) . Here 


the pendulum is set swinging north 
and south, OH. After an interval (t) 
the rotating earth moves the position 
of the observer to OH'. But angle 
H'0'H=angle OHO'. The arc 00' is 
common to OHO' and 0-center of 
earth-0'. Whence, 

OHO' ^ O^enter 
6-center-(y OH . 

But 0-center divided by OH is the 
sine of the latitude, for the rate of 

Ktotlon, 2^ = ^ 

sine latitude. 

That la, while the earth rotates 
through angle O-center-O', the pendu- 
lum, relative to the earth, rotates 
through the lesser angle OHO', and 
therefore its angular velocity is less 
than that of the earth. Thus, when 
the earth has made one revolution the 
pendulum has not done so, and must 
be swinging in a different direction 
with regard to the meridian over 
which it was set vibrating 24 hours 
earlier. That this must be so seems 
conclusive from the above demonstra- 
tion, but it is not so easy to visualize. 

I have followed Hastings' treatment 
(Hastings and Beach, “General 
Physics, 1898,” page 60), but Jones 
in his new “General Astronomy,” 
page 13, employs the same steps and 
arrives at the same results. 

Very well, if you want to exer- 
cise your imagination, get your 
terrestrial globe and try to figure 
out how this state of affairs can be. 
I spent one evening with several 
Springfield amateur astronomers, try- 
ing to unravel the mystery, but it was 
given up in despair. Perhaps some 
reader of the Scientific American will 
take pity on us and send us the 
answer. 

To return to our demonstration: the 
angular velocity of the observer 0 is. 



VIEW FROM ABOVE 


of course, 16 “an hour. Therefore the 
rate of rotation of the pendulum, 
OHO', is 16“ per hour x sine of the 
latitude. For the neighborhood of 
New York, whose latitude is 41“ 
(sine .66), the rate at which the 
pendulum will rotate is therefore 16“ 
X' .66 = 10° per hour. 

To check this in actual practice, 
mark off on the cardboard an angle of 
16“ from the central line and sub- 
divide this angle to single degrees. 
Then note the number of degrees the 
card turns from the path of the 
needle. The cardboard rotates at the 
rate of 10* per hour— that is, at the 
rate of one degree per six minutes — 
and if the amplitude or length of svdng 
of the pendulum is two feet, one de- 
gree on the paper amounts to about 
one-eighth of an inch. So it takes 
only a few moments to make the rota- 
tion of the earth apparent. 

I would like to see a Foucault 
Ijendulum apparatus of some type in 
every school and library in this coun- 
try, for its educational value alone. 





July mr 


SCIENTIFIC AMERICAN 


17 


OUR POINT OF VIEW 


PROPAGANDA 

R arely haa a word in our lan- 
. guage been misunderstood and 
misused so widely as the term “propa- 
ganda.” We have come to the way of 
thinking that if we apply the word 
“propaganda” to a movement for the 
dissemination of an unpopular truth, 
we have nailed that movement to the 
cross. So true is this, that “propa- 
ganda,” in the minds of the unln- 
structed and unthinking majority, haa 
come to stand for deliberate lying; so 
that when a man ilnda himself being 
worsted in an argument, it is more 
likely than not that he will throw out 
a sheltering smoke screen by shout- 
ing with gusto, “I and my cause are 
the victims of propaganda.” 

Now, "propaganda” is a perfectly 
good and wholesome word, with an 
honorable lineage behind it. Only 
during and since the World War has 
it been clothed with its present sinis- 
ter significance. Centuries ago it 
originated in the missionary activities 
of the Roman Catholic Church and 
was applied to a society of cardinals 
who directed foreign missionary en- 
terprise, and formed the College of 
the Propaganda for the education of 
missionary priests — a perfectly laud- 
able enterprise as everybody surely 
will admit. In this sense, any body 
of men who are associated for the 
dissemination of some truth or doc- 
trine may be called “propagandists,” 
and it is only when such united effort 
seeks to distort the truth, and dis- 
seminates what it knows to be hurtful 
and trouble-making lies, that the term 
takes on its sinister meaning. 

UNADULTERATED NERVE 

T hat modem advertising has be- 
come a potent force for good, no 
one of intelligence even wishes to 
deny. Long past is the day when 
the owner of a business regarded 
dubiously — "as good as thrown away” 
—the 6 percent of his annual earn- 
ings which advertising men urged him 
to “forego this year, that profits 
might be all the greater next year.” 
Long ago has the phrase, "It pays to 
advertise,” become trite with accept- 
ance; one would find it no more nec- 
essary to go about urging that two 
and two make four, or that the sun 
rises in the east 

More recently we have seen how 
great advertising campaigns are con- 
ducted. Given the money, it is possi- 
Me to introduce — “put over" — any 
worthy new product on an old market; 
the results are in proportion to the 
expenditure. But can miracles be 
accomplished by advertisers? Are we 
all such dunces that they can ram 


anything they wish down our throats ? 
. The Glaag Container is a special 
organ “published in the interest of 
all makers and users of glass con- 
tainers, and the contributing indus- 
tries.” It advocates glass bottles for 
liquids, glass jars for foods, and, al- 
most, glass everything for everything 
— which is a pretty good idea. Evi- 
dently, however, its editor believes 
rather fully in the power of advertis- 
ing to hypnotize the public into the 
belief that two and two make three, 
or maybe five. It seems we are all 
going to stop wanting fresh foods and 
begin craving canned foods — in glass 
containers, of course — and actually 
like it. The following is a quotation 
from an editorial box conspicuously 


The Mississippi Lesson 

T he unprecedented rainfall 
which caused the Mieiiseippi 
flood was an act of God. The 
banting of the huge flood 
through its artificial banks was 
an act of man. It is chargeable 
to the shortsightedness, lack of 
cooperation and petty local rival- 
ries of the lay population and 
its non-technical repreeentativee 
in Congress. The only men who 
understand the Miseiseippi prob- 
lem are the United States Army 
Engineer Corps. Years ago they 
formulated a plan. Had Con- 
gress authorised the full sum 
needed for its execution and 
year by year granted the appro- 
priations for the continuous ex- 
ecution of the project, it would, 
today, be completed and the 
flood would have passed harm- 
leesly to the gulf The levees, 
as they stand, ate a chain, full of 
miaeing links. 


printed on the front cover of a recent 
issue of that journal: 

“The destiny of the food-packing 
industry," it says, “lies in the hands 
of the food padcers themselves. If 
they will not attempt to make the 
public prefer canned to fresh prod- 
ucts, then they will have only them- 
selves to blame if they find themselves 
with a cadaver on their hands where 
once rested a thriving industry.” 

For cool, unadulterated nerve, this 
has anything we have read in a long 
time nailed to the mast. Make the 
public prefer canned to fresh prod- 
ucts! Readers, Is your intelligence 
and ours about to be operated on by 
means of “educational" campaigns so 
that we shall Insist on the genuine 
canned foods, accepting no fresh sub- 
stitutes? Will constant hammering 
accomplish the change of opinion? 
Shall wo in the end find ourselves be- 
coming indignant when well-meaning 
groeert try to foist on us fresh foods? 


Or picture yourself in a restaurant 
saying, “Waiter! Take away these 
fresh peas — 1 ordered canned peas I” 
Few advertising men will be found 
to undertake such a silly campaign. 

THE CITY BBAUTIPUL 

W HEN the traveler gets his first 
sight of Manhattan, he is fas- 
cinated by the “marvelous skyline” 
and justly so; for the picture pre- 
sented has all the qualities of sur- 
prise, majesty and picturesque beauty. 
But it requires something more than 
a striking skyline to produce the 
“City Beautiful.” Many of the build- 
ings that contribute to skyline effects, 
are found, upon closer view, to be 
oppressively monotonous, devoid of 
any appeal to the imagination, utterly 
laked of any treatment that would 
give them architectural appeal, or 
place them in harmony with their 
surroundings We are justly proud 
of the New York Public Library as a 
dignified and artistic work. Within 
the past few months, it has been over- 
topped by a 30-story, brick, office 
building, across the street, which lifts 
its vast, yellow, monotonous bulk into 
the heavens— a blazing, vertical Sa- 
hara, unrelieved by those shadow ef- 
fects which a skillful artist knows 
how to use with telling results. And 
in every city there are many such. 
Our own Art Commission’s super- 
visory powers should be broadened to 
cover the modem office building. 

TUNNEL VENTILATION 

R ecent preliminary and partial 
tests of the ventilating plant for 
the Hudson River Vehicular Tunnel 
seem to have worried the officials in 
charge of the work. On paper, the 
present plan of forcing air into the , 
tunnel at the roadway level and draw- 
ing it out by powerful suction at the 
ceiling level, strongly commends itself 
as the most direct way to remove the 
monoxide gas from the tunnel. On 
the other hand, should a truck loaded 
with combustible material catch fire 
in the tunnel, the upward rush of air 
from the roadway might well serve as 
a forced draft to increase the heat 
and rapidity of the fire. 

It seems that preliminary tests 
with combustible material, purposely 
set afire in the tunnel, has brought 
this forced-draft effect to official at- 
tention. Wo do not question, how- 
ever, the ability of the engineers to 
meet this problem and solve it satis- 
factorily. If 10,000 feet of vehicular 
tunnel cannot be fully and safely ven- 
tilated, there remains the moving belt 
or platform, which could be so de- 
signed as satisfactorily to meet the 
emeivency. 



SGIBNTiriCi amerigah 

The Month in Medical Science 

A Review and Commentary on Progress in the 
Medical and Surgical Field 


By MORRIS PI3HBB1N. M. D. 


StntoUai tb* BMk 

P ERSONS with contracted muaclee 
and ligaments in the back and 
with weak abdominal muscles are fre- 
quently told by physicians to take 
certain exercises that will improve the 
flexibility and power of the muscles 
concerned. A simple apparatus de- 
scribed by Dr. Philip Lewin consists 
of a one and one-half inch belt strap 
16 inches long, fastened to the floor, 
and a small stool. 14 inches high, 11 
inches wide and 18 inches long, placed 
as shown below. This apparatus could 
readily be made at home. 

The subject sits on the stool and the 
forefeet are slipped through the strap. 
The hands are placed behind the head. 
On the count of one, the trunk is al- 
lowed to hyperextend until the head 
touches the floor. It remains in this 
position during the counts of two and 
three, and on the count of four the 
return to the starting position is 
made. 

This exercise should be done from 
10 to 20 times each morning and 
night, but this number is to ^ at- 
tained gradually. At flrst a pillow or 
soft pad is pla^ on the floor to re- 
ceive the head, so that the extreme 
position is not assumed. During ex- 
tension there is a combined effect of 
gravity resisted by the abdominal 
muscles. During flexion the abdom- 
inal muscles are given much work to 
perform and are well exercised. 


Hdr BaoiraHM • FIbIm M Birth 

D r. JAMES J. SNIPES reports 
to the American Medical Asso- 
ciation the case of a child aged four 
weeks which was found to have a con- 
traction around the center of the flrst 
phalanx of the middle finger of the 



APPEARANCE OF FINGER 
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left hand at birth. Because of the 
contraction, the finger was somewhat 
swollen and there was a slight ulcera- 
tion present. 

In cleaning the finger, a hair was 
found imbedded in the crease and 
completely encircling the finger. When 
the hair was removed the finger grad- 


ually returned to normal. So far as 
is known, the encircling hair was 
present on the finger at birth. 

Syathslin in Disbatst 

ALTHOUGH the product synthalin 
OAfor the treatment of diabetes is 
not yet available in this country and 
not yet established as actually useful 
in the treatment of this disease, in- 
vestigators abroad continue to study 
it with a view to determining its 
actual merits. A Hungarian physi- 
cian, Dr. Het6nyi, reported to the 
Budapest Royal Medical Society the 
results of its use in 14 cases. In ten, 
the drug seemed promising because 
when taken by mouth the patients 
were freed of sugar and the effect was 
relatively lasting. However, in four 
cases its use was accompanied by loss 
of appetite, disagreeable symptoms 
relat^ to the stomach and intestines, 
and nausea and vomiting. In some 
cases the drug seemed to irritate the 
kidneys and women who were weak or 
especially nervous reacted seriously 
to its administration. 

In view of these dangerous side ef- 
fects, the Hungarian physicians be- 
lieve that the advantages of synthalin 
over insulin, because of its cheapness 
and the fact that it can be taken by 
mouth, are not sufficient to warrant 
its use. It is, of course, possible that 
continued experimentation will develop 
a product free from such side effects. 
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A Vitamia to Control Iron in dto Body 

D r. NINA SIMMONDS, MIbb J. 

Ernestine Becker and Dr. E. V. 
McCollum of the Department of Chem- 
ical Hygiene, School of Hygiene and 
Public Health of Johns Hopkins Uni- 
versity, have recently completed inves- 
tigations which indicate that vitamin 
E, .first described by Evans and Bishop 
of the University of California as a 
factor controlling sterility, is also re- 
sponsible or in some manner asso- 
ciated with ihe way in which iron is 
assimilated in the human body. The 
work done by previous investigators 
indicated that a deficiency of this 
vitamin resulted in the death of the 
fetuses in rats, and it is the belief 
of the Baltimore investigators that 
this death is due to a crisis in iron 
assimilation and that the death may 
be prevented by giving vitamin E in 
appropriate amounts from the begin- 
ning of pregnancy in the mother rat. 

The authors are also inclined to as- 
sociate the results of their investiga- 
tions with the encouraging observa- 
tions made by Minot and Murphy re- 
garding the eating of diets contain- 
ing large amounts of liver in the 
treatment of anemia. They point out 
that liver fats contain vitamin E in 
considerable amounts, and that the 
liver also contains much iron. 

As a by-product of their investiga- 
tion, it was found that the iron salt 
known as ferrous sulfate is not a 
satisfactory source of iron, but that 
the ferric citrate will serve the pur- 
pose. Wheat germ oil is also an ex- 
cellent source of vitamin E. 

An Unuiual Tumor 

A mong the most unusual of the 
L tumors affecting man, particular- 
ly in the extraordinary appearance 
that they may produce, are those com- 
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posed of fat. They may appear any- 
where in the body. 

In a case described by Dr. R. J. 
White of Fort Worth, Texas, the 
tumor affected a man 64 years of age. 
As shown in the picture, the tumor 
very much resembled a female breast. 
It began when the man was 24 years 
of age and grew intermittently until 
he was 49 years of age, after which 
it apparently ceased to grow further. 
The tumor was entirely of fat and 
did no harm, except by its unusual 
appearance. It was easily removed 
with a simple Incision of the skin un- 
der local anesthesia. 

The remarkable fact in the case is 
that anyone would continue to carry 
such a deformity when the rem< 
was such a simple matter. 

Treitment Timer 

S INCE the coming into scientific 
medicine of modern methods of 
treatment by the use of light, X ray, 
continuous warm baths, and similar 
procedures in which the treatment 
may extend over varying periods of 
time, from a few minutes up to sev- 
eral hours, and in which excessive 
treatment may produce harm, it has 
been necessary to develop means for 
automatically controlling the applica- 
tions. Such a device is the treatment 
timer described by Dr. H. L. Classen 
of Ohio. 

The device correctly times periods 
of from one minute up to 46 minutes ; 
warns the operator and automatically 
turns off the electric current after the 


end of the time period for which it is 
set; may be automatically turned off 
by the patient, and is automatically 
integrating. It is not necessary to 
wind it up or to control it in any 
other fashion than merely to turn on 
the switch when the device is in use. 

Countiof the Petal Heart Beat 

D r . JOSEPH B. DeLEE, chief 
physician of the Lying-In Hos- 
pital in Chicago, an institution noted 
for its contribution to the advance- 
ment of this branch to medical science, 
has been able with the assistance of 
the firm of Vacheron and Constantin 
of Geneva, Switzerland, recognized as 
among the greatest of watch-makers 
in the world, to develop a watch and 
a clock for assisting the physician in 
counting the heart beat under circum- 
stances when it Is unusually rapid or 
heard with difficulty. This is espe- 
cially important in a case of an infant 
previous to birth, when the fluctua- 
tions, the rapidity, rhythm or charac- 
ter of the heart tones may bo of great 
significance. 

Dr. DeLee is authority for the 
statement that it is possible to diag- 
nose injury to the brain of the un- 
born child under such circumstances, 
and even to predict whether it will 
have convulsions after it is bom. 

The clock shown in the illustration 
rings a bell every fifteen seconds. The 
physician listens to the beat of the 
baby’s heart with a stethoscope that 
fastens to a headband and which need 
not be touched by hand. When the 
bell strikes, the physician counts the 
beat until the bell strikes again, which 
is exactly 16 seconds measured time. 

A watch, slightly larger than the 
usual watch, is also made with a bdl- 
ringing attachment. This size is ideal 
for portable use. 
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Is Mars Habitable? 

Its Habitability is Made More Probable By Recent Observations 
Whether it is Actually Inhabited is Still Unknown 

By HENRY NORRIS RUSSELL, Ph.D., 
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E veryone knows that astro- 
nomical observation is a try- 
ing business; the picture of 
the "pale astronomer” work- 
ing at his telescope the 
whole night long is a commonplace. 
But, except in a few isolated fields of 
research, the astronomer’s work has 
only begun when his observations are 
made and duly recorded. He must in- 
. terpret them— and this "discussion” of 
his observations often takes more time 
and work than the making of them. 

Those who do not understand this 
t are likely to be impatient to learn the 
results of the astronomer’s work. 
They know that some noteworthy 
event— an eclipse, a close approach of 
a planet, or the like — occurr^ months 
ago and they ask, “Why don’t they 
tell us what they discovered?” Mean- 
while the observers are busy finding 
out just what the observations have 
indicated— checking their results In 
every way they can think of, applying 
all poBsitde torts, until the sheets of 
calculations grow into a mighty pile. 

A VERY good instance of this is 
found in last year’s study of 
]|[ar8. Six months have passed since 
the observera were busiest with their 
telsKopes, and the first detailed ac- 
count of their conclusions has Just 
been publiahed— « summary of the 
woric of Dr. Coblentz of the Bureau 
of Standards, in cooperation with Dr. 
liaaipland of the Lowell Observatory. 
The partieular question under dis- 


cussion is the very interesting one of 
the temperature of the planet’s sur- 
face — upon which the observations of 
1924 gave the world the first really 
trustworthy information. 

We may recall that these observa- 
tions are made with the aid of a ther- 
mocouple — that most delicate device 
in which the planet’s rays heat up a 
tiny speck of blackened metal at the 
junction of two wires of different al- 
loys — and set up a feeble electric cur- 
rent which is recorded by a sensitive 
galvanometer. By mounting the ap- 
paratus in a vacuum, and making it 
extremely small, great sensitiveness 
may be secured; one of Dr. Coblentz’s 
thermocouples was only 1/200 of an 
inch in diameter. Such an apparatus, 
with proper precautions, measures the 
heat which comes in from the planet, 
or rather, from that particular part 
of its surface whose image fell on the 
receiving device. (The smallest ther- 
mocouple covered only one thirteenth 
of the diameter of the image of Mars.) 

We have no time here to tell the 
story of the long series of researches 
which led to the development of the 
amazingly delicate and efficient de- 
vices now in use. Some idea of the 
care employed, even in handling the 
instruments, may be gained from Dr. 
Coblenti’s remark that one instrument 
containing th«e brittle filaments as 
fine as hairs is “still in . good condi- 
tion in spite of one trip to California 
and four to Arizona, totalling over 
26,000 mnua.” 


Reliable measurements can now bo 
made as a matter of routine; but how 
.re we to interpret them? Some of 
he heat from the planet is carried 
hrough the ether ip short waves— 
his corresponds simp^ to the reflected 
lunlight. The rest comes in long 
/aves, emitted from the planet’s warm 
iurface. By the interposition of suit- 
■ B filters — cells containing water, or 
plates of glass, quartz, or fluorspa^ 
the waves of different lengths nmy 
be sorted out, apd their relative beat- 
carrying powers compared. 

W HEN this is done, the quest 
would be fairly plain sailing if 
only there were no atmosphere on the 
earth, and none on Mars; for the r<^ 
tlve amounts of radiation of the va- 
rious wavelengths given out by a 
standard body at various tempera- 
tures can easily be computed, and we 
would only have to match these with 
the observed data. But, as things are, 
the earth’s atmosphere interposes an 
additioiud screen, imperfectly trans- 
parent, and varying hourly in its 
transmission, as weather conditions 
change; also as the planet’s rays 
traverse various thidcnesses of air as 
it raises or sinks in the s^. 

The higher the altitude Of the ob- 
servatory sad the drier the air, the 
leas will be these dlfikidtles; so that 
Flagstaff was, in these particulars, an 
exceptiomUly good ptoervlng statlmi. 

After aliowaoce has bem made as 
fully as possible for our ataoqihei^ 
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there remains tiie difficult question of 
the effects of the atmosphere of Mars. 
We are sure that the planet has an 
atmosphere, although probably one 
much less dense than the earth's. 
There can no longer be any doubt that 
the polar caps are really composed of 
snow; and the presence of water vapor 
in the Martian atmosphere, after these 
snows have for the most part disap- 
peared, ' has been shown by direct 
spectroscopic tests. Clouds, although 
far less abundant than on earth, have 
also often been observed on Mars. 

What effects will all these things 
have on the observed radiation and 
the deduced temperature? Clouds 
and even a thin haze reflect a good 
deal of sunlight back into space, thus 
depriving the planet’s surface of some 
of its income of heat. This influence, 
by itself, would make the surface 
cooler. But the Hbat which does get 
through the haze to the planet’s sur- 
face has to get out again ; and a damp 
isphere, even if not visibly cloudy, 
is very effective in blocking the out- 
ward passage of moat of the long 
waves. This second influence acts as 
a heat-trap, and tends to warm the 
surface. Under certain conditions, it 
may considerably exceed the first in 
importance, and a planet with a moist, 
slightly hazy atmoapherc may be a 
good deal hotter on the surface than 
one without such a protection. It is 
almost certain, indeed, that this in- 
fluence is a major factor in making 
the temiHjrate zones of the earth hab- 
itable. Without it New York might 
be as cold as Greenland is now. 

D ense clouds would produce a 
more nearly balanced effect, by 
day; but if they formed at night, they 
would act as a very effective blanket 
against the escape of heat from the 
surface and might do a great deal to 
raise the average temperature for the 
whole 24 hours. 
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When, however, we consider what 
influence clouds or water-vapor haze 
will have on the observed heat radia- 
tion from a planet, we have quite an- 
other story. The short waves of sun- 
light are reflected back to us in larger 
amounts than before, while the long 
waves coming from the underlying 
surface are partly prevented from 
getting out. These two effects work 
the same way, and should cause the 
observed proportion of long-wave to 
short-wave radiation to be much di- 
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minished. For an atmosphereless sur- 
face, this would correspond to a lower 
temperature; hence the temperature 
of a cloudy or hazy part of the Mar- 
tian disk, as calculated by the (rela- 
tively) simple formulae which have 
usually been employed, will be lower, 
and may be a good deal lower, than 
that of the actual surface beneath. 

Dr. Coblentz uses this principle to 
explain one of the worst puzzles of 
the observations of 1924. The region 
of the polar caps, when the snows are 
rapidly diminishing, when tested by 
radiation measurements, appeared to 
have a temperature of — 60° Centi- 
grade, or about 76” below zero, Fah- 
renheit. Now it may perhaps be that 
the snows evaporate into dry air at a 
temperature a little below the freezing 
point, but at anything like this degree 
of cold they would show no tendency 
to evaporate at all. The actual ejir- 
face temperature at the edge of the 
caps is, at the worst, probably about 
zero, Fahrenheit, and may be a good 
deal higher. 

Similar considerations apply to the 
measurements upon the eastern and 
western limbs of the planet (when the 
sun is just rising or setting) which 
appeared to be pretty cold, with tem- 
peratures of 20”, Fahrenheit or lower. 
Here one line of sight penetrates the 
Martian atmosphere obliquely, and any 
effect of haze would be heightened. 

Taking all these things into ac- 
count, Dr. Coblentz arrives at the fol- 
lowing estimates of the actual surface 
temperatures of different portions of 
the planet In the south polar region 
— in the latter part of its summer 
season — the temperature probaUy 
ranges from 16” to 50”, Fahrenheit; 


1b the south temperate zone (summer) , 
66° to 76' ; in the tropks, at noon, 66” 
to 86”; in the north t^perate zone 
(winter in rather low latitude), 30” 
to 60”; nearer the north pole, where 
the winter days are short, from 10” 
to 40* below zero. All these are tem- 
peratures at noon; at sunrise the tem- 
perature is probably not much above 
zero, and at sunset, perhaps 16” or 
20”, Fahrenheit. The nights, even 
on the equator, are probably very cold, 
and at the sunless pole the tempera- 
ture may fall very low. 

ALL thsse results differ widely from 
the opinions which were held, 
even by the best authorities, five years 
ago; but they rest upon a solid foun- 
dation of measurement, and afford a 
sufficient base for change of the pre- 
vailing expert opinion. They are not 
without independent confirmation. 
Pettit and Nicholson, at Mount Wil- 
son, have made similar observations. 
Their results for 1926 are not yet an- 
nounced; those of 1924 indicated a 
temperature at noon in the tropics of 
about 80”, Fahrenheit. Coblentz em- 
phasizes the point that the results ob- 
tained at the two observatories are 
not in disagreement, (as has errone- 
ously been supposed by some uncrit- 
ical readers). The numerical differ- 
ences in the published statements de- 
pend on the fact that the corrections 
for the probable effects of clouds and 
haze have been applied in some cases 
and not in others. 

Just how great these corrections 
may actually be, future research must 
tell ; Dr. Coblentz states expressly that 
his values are subject to further re- 
vision. But there can now be little 
doubt that, owing to atmospheric in- 
fluences, the surface of Mars is a 
good deal wanner than even once sup- 
posed. and there appears to be no 
further difficulty on the score in re- 
garding the planet as habitable. 
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EXCAVATORS AT WORK IN A TYPICAL REFUGE CAVE OF CUFF DWELLERS 


American Farmers of 4000 B.G. 

A Brief Survey of the Known History of Our 
Southwestern Aborigines 


I HE tremendous public in- 
’terest aroused by the dls- 

A covery of King Tutankha- 
men’s tomb, and by the 
opening, one by one, of its 
treasure-packed chambers, served to 
put archaeology, so to speak, *'on 
the map.” Since then archaeolog- 
ical news from various 
parts of the world has 
been regularly on the 
front page of our great 
dailies, and the period- 
ical press has carried 
an increasingly large 
number of special arch- 
aeological articles. As 
a rule, however, the 
press notices and the 
feature stories have 
described work done at 
single sites, or have 
recorded isolated finds 
of spectacular speci- 
mens; the public has 
had only the high- 
lights. 

If mere incidents in 
the great drama of 

mand public attention, much deeper 
and more InteOigent interest will be 
aroused when the entire story can be 
t(fid. The nwjor part of that story is 
: still to be unraveled, for even the best 
'informed students of the human 


past can as yet catch only fleeting 
glimpses. But in some regions, be- 
cause of abundant remains or fortu- 
nate aoetdents of preservation, the 
outlines, at least, of pre-history are 
shaping themsdves. One of these 
regions is the American Southwest 
The Southwest, archaeologically 


Bringing Order Out of Chaos 


the subject as a whole? Usually uviu^ maiHii an 

espert on bis own subject, assumes that the reader already 
knows the fundamentals of it And the reader usually does not. 

With this in mind Professor Kidder, an authority on the 
arcbaeolonr of the Southwest and author of a notable recent 
work entitled ”Sonthwestem Arcbaeol *' 
pare a short survey of the subject, 
done, and the reader will now nave L , 
future sutements about the archaeology 

The main periods are approximately as follows; Pre-Basket 
Maker, 7 to 2000 B.C.; Basket Maker, 2000 B.C. to 500 B.C.; 
Post-Basket Maker, 500 B.C. to I A.b.; Pre-Pueblo, 1 A.D. 
to 250 AD.; Early Pueblo, 250 A.D. to 500 A.D.; Great Pueblo 
period, 500 A.D. to 1100 A.D.: Period of decline, 1100 A.D. to 
1540 A.D.; European Discovery,. 1540 A.D.; Historic Period. 
1540 to 1927 A.D. 


speaking, comprises those parts of 
Colorado, Utah, Nevada, Arizona, New 
Mexico, and the Old Mexican State of 
Chihuahua which contain remains of 
the Pueblo Indians or of their cul- 
tural ancestors. The region is in 
general a semi-arid or arid jdateau, 


much of it is true desert, and it is, 
one would naturally suppose, the very 
last place in which primitive naan 
could have made unassisted any ad- 
vance from barbarism. Yet here there 
grew up the highest civilization that 
was achieved by any Indian peoide in 
the United States, and that civili- 
zation was intrinsically 
so strong, and was so 
well adapted to its pe- 
culiar environment 
that, of all the native 
cultures of our coun- 
try, it alone has sur- 
vived to the present 
day in anything like 
its aboriginal purity. 
And, as I said above, 
we are now able to 
trace its history with 
considerable accuracy. 

Long before the 
birth of Christ, prob- 
ably two or three thou- 
sand years before, the 
mesas and canyons of 
the Southwest were 
roamed over by little 
groups of nomadic Indians. They led 
a hand-to-mouth existence by hunting 
such small game as existed in that 
barren land and by gathering scanty 
harvests of wild seeds and roots. In 
soma way, not as yet clearly under- 
stood, there yeaehed these pec^e Seeds 
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of corn, the great native American used instead a long, light, flint-tipped the region they hardly erected a house 
cereal, which had still earlier been dart, hurled with the aid of a peculiar worthy of the name. But the discov- 
brought under cultivation in Mexico, wooden spear-thrower. These lances erics had been made, and it needed 
They began to plant com in favorable were no mean weapons, however, for only the energy of a new people to 
places, and the possession of fields in the Natural History Museum in carry them forward, 
that required attention, together with New York there is a Basket Maker Certainly not much later than the 
crops they could depend upon, grad- skull with a dart-point driven deep year 1, quite likely earlier — the dates 


ually served to 
wean them from 
their wandering 
habits. 

It is at this 
stage, this dawn 
of farming in 
our country, 
that we get our 
earliest real 
knowledge of 
life in the South- 
west, knowledge 
painstakingly 
recovered by 
many archae- 
ologists excavat- 
ing in dusty 
burial caves. We 
see a strongly 
built folk, long- 
headed, tallish, 
living in little 
communities 
scattered among 
the gorges of 
northern Ari- 
zona and south- 
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into the bone. of these remote periods are still very 
We know that uncertain — the new people arrived, 
the Basket Mak- They were a round-headed folk, 
era were the first shorter of stature and lighter of bone 
agriculturists than the Basket Makers and their 
of the South- descendants the post-Basket Makers, 
■west, because 

wherever we TT is hard, in the present fragmen- 
find their re- JL tary state of our knowledge, to 
mains in the make even an intelligent gu^ as to 
same cave with where they came from, but in view of 
the relics of the fact that deserts, mountain ranges 
other people, the and great canyons make formidable 
latter always lie barriers to. the north, northwest and 
above them, west, it seems likely that they filtered 
This simple in from the south or the east. Of 
principle of those two directions the south seems 
stratigraphy, perhaps the more likely, as the agrl- 
which geologists cultural nations of central Mexico 
and i)alaeontol- may well, about this time, have been 
ogists have util- expanding to such an extent as to 
ized to recon- i^t up an outward pressure, thus caus- 
struct the his- ing northward movements of popula- 
tory of the earth tion. 

and the succes- At all events, the new people ar- 
sion of extinct rived in the post-Basket Maker coun- 
types of ani- try, and eventually replaced the old 
mala, has also long-headed type. I referred above 


em Utah. We call them the Basket been of the greatest value to arch- to this immigration as a filtering, and 
Makers, because not yet having aeology, particularly in such regions such it seems to have been, for there 
learned to mold pottery vessels, they as Arizona, where many successive are no signs of a sudden destruction 
placed with their dead offerings of peoples lived in the same places, of the post-Basket Makers. Further- 


beautifully woven baskets. Among other 

things, it en- 

T HE Basket Makers, according to ables us to rec- 
S. J. Guernsey of Harvard, the ognize the later 
leading authority on this period, ap- stages of the 
parently lived in perishable brush Basket Maker 
huts, all trace of which has now disap- culture, 
peared. They took advantage of the This later pe- 
great caves, which occur so commonly riod, which is 
in the canyons of the Colorado River called the “post- 
drainage, as storage places for their Basket Maker,” 
crops. Holes dug in the sandy floors brought with it 
of the caverns, lined with stone slabs, no change of 
and roofed with poles and brush, race. The mum- 
served as receptacles for harvested mles and the 
com, and very often these same holes skeletons are all 
were used as burial places. When, as of the same 
was often the case, the cave was pro- long -headed 
tected from rain by an overhanging people. But they 
roof, the sandy deposits within were had made two 
kept bone-dry and quickly absorbed most important 
all moisture from the interred bodies, discoveries: 
dessicating them to mummies as per- that clay could 
feet as those of Egypt. Nor did de- be molded into 
cay overtake the wrappings and the vessels and 
offerings of baskets, textiles and made hard and 
weapons that had piously been placed watertight by 
with the dead. They come from the burning; and 
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BETATAKIN CLIFF HOUSE 

The straight, nearly vertical black Una 
above the center is an anount pole used 
by the former occupants. By shinning up 
it one can reach a spring on a lodge 


more the new- 
comers took 
over the old way 
of life practi- 
cally as it was, 
and this they 
could hardly 
have done had 
they swept over 
the country as a 
Hun-like horde. 
Earl H. Morris 
has, indeed, 
found evidence 
that the two 
races lived for 
a short time 
mixed together 
in the little can- 
yon communi- 
ties. 

The new peo- 
ple we call the 
“pre-Pueblos." 
They were with- 
out doubt the 
direct ances- 
tors of the Pue- 


graves as fresh and as sound as the that flat stones piled one upon another bio cliff-dwellers of the later prehis- 
day they were made, a thousand years would make a wall. These beginnings toric periods and, in turn, of the 
or more before the birth of Christ. of architecture and of the pottery art Hopis, Zunls and other present-day 
Good fabrics the early Basket Mak- were not carried far by the post- Pueblos. They took over the culture 
ers wove, all by hand, for the loom Basket Makers. They were long sat- of their predecessors practically un- 
had not yet been invented. They did isfled with crude ves^s, and during changed. They built the same sort of 
not even have the bow-and-arrow, but the centuries of their occupancy of crude houses, and made only slightly 
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bMwr potteiy. But they eveatndly 
beFu to group together in larger 
B^ementa, to Improve their dwell* 
ingi by raising higher walls of 
masonry, to fashion better and dec* 
orate more elaborately their earthen 
vessela Cotton also seems to have 
appeared at about this time, and the 
■b^ began to be used. 

P ROGRESS was slow and it prob- 
ably took some hundreds of years 
to develop the compact house-cluster 
of solidly built rectangular rooms tiiat 
is usually considered to mark the 
opening of the Pueblo period. The 
early part of this period is remark- 
able for the rapid extension of agri- 
cultural communities in the South- 
west The post-Basket Makers and 
the pre-PueUos seem to have had a 
somewhat restricted range in north- 
eastern Arlmna, northwestern New 
Mexico and nearby regions in south- 
ern Utah and Colorado. The early 
Pueblos, however, spread out far 
and wide from this center and the 
remains of their villages are found 
over a vast extent of territory. Con- 
ditions were evidently most favor- 
able for them, the climate was per- southern parts of their old range, 
haps slightly more moist than it is There now opened the Great Period 
today, and it is certain that they wore of Southwestern history. The Pueb- 
in little, if any, danger from human los had been obliged to congregate 
enemies. This Is proved by the fact in a more or less limited area. Large 
that their towns were small, were towns gathered to themselves the in- 
widely scattered and were not built habitants of the little scattered vil- 
with any reference to ease of defense, lagers of former times. Community 
These good times, which apparently of interest stimulated community of 
lasted until the sixth or seventh cen- effort. The necessity for protection 
turiea of our era, were brought to a against attack led to the selection of 
close by the arrival in the Southwest easily defensible house sites or, if 
of nomadic foes. Again, we do hot such were not available, the building 
know who they were, but their on- of compact, fortified structures shel- 
slaught was evidently ferocious, for tering hundreds of families. This 
they very quickly caused the abandon- was the era of the cliff-houses, those 
ment of practically all the outlying dizzily placed dwellings in caves and 
regions, and forc^ the Pueblos to on high ledges, that have aroused so 
gather together in the central and much interest and speculation. 



BASKET MAKER MUMMY 
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To the Great Period belong Cliff 
Palace and Spruoetree Hbose in the ■ 
Mesa Verde National Pafk; Betata- 
kin in the Navajo National Monu- 
ment; and the many cUff-housea of 
Canyon de Chelly. Dnrlqg the Great 
Period also were built. Pueblo Bonito 
and the other huge village of Chaco 
Canyon, now being excavated by Neil 
M. Judd for the National Geographic 
Society. It was a time of great 
achievement, both in ardiitecture and 
in all the other arts; pottery-noaklng 
flourished, weaving was brought to 
great perfection and it is probable 
that there were developed some of the 
elaborate ceremonies such as the 
Snake Dance, which are still carried 
on by the Pueblos of today. 

W HAT caused the abandonment 
of the prosperous communities 
of the Great Period Is still uncertain; 
possibly drought, possibly further at- 
tacks by strengthened foes, possibly 
inbreeding due to isolation of units 
of population. All we know now is 
that tiiey were abandoned, most of 
them, presumably, about 1100 A. D. 
No cliff-house, nor any one of the 
great northern pueblos was occupied 
when the Spanish arrived in the 
Southwest in 1640. Between these 
two dates the Pueblo Indians were 
forced or migrated into the territory 
along the Rio Grande and in the Little 
Colorado drainage, where they live 
today. 

This is a very brief outline of the 
history of the Southwest. Nor can 
we to^y write with confidence any- 
thing more than an outline. But 
further excavation will fill in the 
details, further study of the ruins, of 
the pottery, and of the skeletons will 
tell us much that we do not yet know 
as to the cultural and racial rela- 
tionships of these most Interesting 
peoples of the American Southwest. 
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Sunburn in the Dark 

Treatment With Isolated Ultra-Violet Rays from the Sun 


M ost solids and liquids as 
well 08 our skins are 
wanned by the sun’s rays. 
But the fact that the most 
pronounced cases of sun- 
burn of our faces and hands do not 
occur on the hottest days or in the 
regions having the warmest climate, 
suggests that it is neither visible light 
nor the so-called “heat rays” beyond 
the visible red rays in the spectrum 
of sunlight that causes pigmentation 
and tanning of the skin. And such a 
suspicion would be well-founded, for 
sunburn or similar effects may actu- 
ally be experienced in radiation which 
does not give much illumination. 

R adiant energy from the sun 
. exercises highly specific effects 
according to its wavelen^hs. For ex- 
ample, when sunlight, which has 
passed through a solution of green 
coloring matter (chlorophyll) from 
the leaves of plants, is spread opt to 
make the rainbow play of primary 
colors, dark gaps or bands will appear 
mainly in the region of the blue- 
violet hnd red in which the rays have 
been stopped by the chlorophyll. The 
energy in that part of the light which 
is absorbed by the plant is converted 
into power by which the leaf-mills 
manufacture sugar and other sub- 
stances which enter into living mat- 
ter. This process is absolutely funda- 
mental to life in all of its forms. 

Many fads and fancies as to the use 
of various parts of the spectrum have 
had wide vogue at various times; yet 


none greater than the “blue-glass” 
craze of the ’seventies. Windows with 
panes of this glass, which, in fact, al- 
lowed daylight of low intensity chief- 
ly in the blue-violet to pass into rooms, 
were installed in the belief that it 
would have curative and tonic effects 
on persons or plants living in this 
magical twilight. 

The color of the glass or screen is 
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not an index of the rays which may 
pass through it. Thus one of the best 
media for transmitting the ultra-violet 
rays and shutting out the remainder 
of the spectrum is a glass as brown- 
ish-black as this ink, while another 
glass which cuts out heat rays, includ- 
ing some of the red rays of visible 
light, has a distinct greenish tinge. 

The eye is sensitive to wavelengths 
only as short as one sixty-five-thou- 
sandths of an inch, but it is to some 
of the rays of shorter wavelength 
which we can not see that attention 
is now being increasingly paid, as it 
is found that waves of not more than 
one seventy-five-thousandths of an 
inch in lenj^h exercise a curative ef- 
fect for rickets, speed up the vitamines 
in fatty substances and tan the skin. 
These are the ultra-violet rays— or, 
more properly speaking, a part of 
them, for they do not have the same 
effect throughout their, entire range 
of wavelengths. 

N OW it is a matter of no little 
interest that these shorter wave- 
lengths from the sun which just pass 
the screen of air surrounding the 
earth, and which can not be seen, are 
of very great Importance to animals, 
especimiy man. These rays get down 
to the' earth’s surface only when the 
sun is not too far from the zenith or 
the air too hazy. Total deprivation 
of the effects of these rays may result 
in serious ailments, while proper ex- 
posures may have curative effects or 
promote growth, development or tone in 


•n ornnitm, sudi m th* h wiwn bodr> 
Experimental analrsia of the extent 
and character of the effeeta of theae 
dwrter wavelengtha ia now being car* 
ried on vigoioualy in half a hundred 
laboratoriea, and every month wit* 
aeaaee the appearance of contributiona 
dealing with detailed or general ef* 
fecte of the ultra-violet rays on babies, 
rats, plants, protoplasm, food-sub- 
stances or vitamlnes. It is not easy, 
therefore, to make a general statement 
which may hold in all features, even 
over the two months which must 
elapse before this article is to be 
puUished. 

It may be safely ventured, however, 
that, beginning with the shortest 
waves which reach the earth from the 
sun, with a wavelength of 290 milli- 
microns, and ranging up to 320 
millimicrons, the effect ia to produce 
greater vigor, accelerate growth and 
heighten the action of certain vita- 
mines. (A millimicron equals one 
millionth of a millimeter, or about one 
260,000,000th of an inch. The wave- 
lengths of several parts of the spec- 
trum, expressed in millimicrons, are 
shown in Figure 6.) 

T he results of some studies on the 
effects of short wavelengths on 
seeds, by Sheard and Higgins, made 
in the laboratory for experimental 
medicine of the Mayo Foundation, 
may be cited as illustrative of the use 
of mercury vapor-lamps as a source 
of rays. Rays from 820 to 390 milli- 
microns in length appeared to favor 
germination and growth, while rays 
from 270 to 320 retarded the pro- 
cesses. Both series of exposures were 
for periods of a few minutes. 

As the physician who practices 
heliotherapy well knows, it is desir- 
able to shield the patient from the 
more intense heating rays, and care 
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must be exercised not to expose him 
to the rays beyond a certain time. 
This duration of time is determined 
chiefly Iqr the intensity of the ultra- 
viidet light, for these unseen rays in 
sunlight may by long-continued action 
exercise a destructive action on the 
fragile Jellies of protoplasm in our 
bodies. In this very action, in fact, 
lies the sterilising effect of sunlight in 
destroying bacteria and other minute 
unprotected organisms. 

S^UARTZ mercury-vapor lamps 
yy emit rays which are especially 
i^nse in regions of the far ultra- 
violet spectrum (Figure 6) between 
200 and 280 millimicrons, and some 
of these rays exercise an especially 
rapid action on living matter and are 
consequently very efficacious in sterili- 
zation. In exposing the human skin 
to rays from lamps which emit ultra- 
violet rays the problem Is to avoid the 
disintegrating effects of theae shorter, 
sterilizing wavelengths. This is at- 
tempted hy various screening devices. 

The action of ultra-violet on the 
constituents of fatty substances which 
are used In curing rickets is very 
notable. The vitaminic action is 
speeded up or accelerated by exposure 
to rays from quartz mercury-vapor 
lamps. Recently Dr. Hess and his 
colleagues have shown that this effect 
is due to changes in a component of 
the cholesterol included in cod-liver 
oil, under the action of rays from 
such a lamp. However, little progress 
has been made in the determination 
of the direct physical effects of ultra- 
violet rays on the surface of the hu- 
man body. Our blood carries cho- 
lesterol through the tiny capillaries 
near the surface of the body, but 
nothing whatever may yet be said as 
to any direct action of the sun’s rays 
on this substance in our bodies. 


Mhtm 

Progress in this Aeld has been de- 
layed by the complexity of the prob- 
lem, lack of adequate technique and 
by the fact that practical methods of 
rapid, dependable measurements of 
the intensity of the ultra-violet cmn- 
ponent of the sun's rays have imtll 
recentiy not been possible to make. 

As will be described below, records 
of the total intensity of the sun’s 
rays, however accurately made, do not 
serve as an index of the ultra-violet 
in them, because line dust in the air 
may screen out the short wavelengths; 
also because the relative Intetasity of 
these rays as emitted by the sun varies 
greatly from year to year. So mueh is 
this BO, in fact, that a patient exposed 
to sunlight between 10 and 11 am., 
for example, in May, 1924, actually re- 
ceived less than two thirds the total 
exposure that he might have received 
in the same place and position In 
May, 1927. 

D obson, of Oxford university. 

England, found that variations 
in the energy of the blue-violet sun- 
light transmitted through a silver 
film were found to show differences 
as great as SO percent from day to 
day. This method was taken up by 
Pettit at the Solar Observatory at 
Pasadena. After some experimenta- 
tion he designed an ultra-violet radi- 
ometer in which a daily record of the 
intensity of these short waves is 
traced on a photographic plate, in 
parallel with a tracing of the intensity 
of the green light of the sun at the 
same time. 

As an instance of the short time in 
which the instruments and method 
of so-called “pure research’’ may be 
put to direct use, this ultra-violet 
radiometer serves as a good example. 
Dr. Pettit began his studies in June, 
1924; before the close of 1925 an in- 
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crease of 67 percent in the intensity 
of the ultra-violet had been measured. 
Some description of these results and 
of the radiometer by which they were 
measured was given verbally to the 
writer in December, 1926. A request 
for the construction of such an ap- 
paratus for the use of the newly 
founded Desert Sanatorium at Tuc- 
son was made in the same month. 
Construction was begun in February, 
contemporaneously with Dr. Pettit’s 
publication of results, and a radiom- 
eter was installed a year later, as 
shown in Figure 1. In other words, 
the second model of a technical in- 
strument for pure-science research in 
solar physics is already devoted to 
“applied" science. Naturally this 
second instrument possesses a perfec- 
tion of design not in the original. 

T he essential part of the ultra- 
violet radiometer consists of two 
quartz lenses- and a small delicate 
thermocouple. The lenses are of ono 
inch aperture, with a focal length of 
0 Inches, and are set in an air-tight 
cell behind thin quartz plates. Quartz 
is used instead of glass because it is 
transparent to the ultra-violet rays 
of the sun. The inner surface of the 
quartz plate and lens in one of the 
cells is covered by two dense coats of 
metallic silver of such thickness that 
all radiation except the ultra-violet, 
that is, radiant heat and visible light, 
is stopped ; while the ultra-violet passes 
on through the quartz lens and is 
brought to a focus as a disk of ultra- 
violet light one fiftieth of an inch in 
diameter, on a thermocouple. The 
galvanometer connected with the ther- 
mocouple Is deflected, and the deflec- 
tion is recorded photographically on a 
glass plate. This gives a measure of 
the Intensity of the ultra-violet light. 

A second cell, mounted on the same 
disk as the first, contains a glass plate 
and a lens coated with gold. 'This 
metal, reversing the action of silver, 
does not allow the ultra-violet rays to 
pass, but it does transmit most of the 
visible rays. 

The dl^ with the two cells is now 
rotated eo that the thermocouifle is 


Times and other newspapers print a 
daily record of the intensity of the 
ultra-violet nys received on the city 
streets. It is now possible to pur- 
chase a pocket spectroscope with 
which the arrival of the ultra-violet 
rays in the morning may be detected, 
and their presence confirmed daring 
the day. 

Light-screens of various kinds are 
now available. Sheets of quartz allow 
all sunlight that reaches tiie earth’s 
surface to pass into a room. But if 
a film of silver is laid on the quartz, 
visible light is stopped, although the 
ultra-violet is transmitted with near 
perfectness. A screen of this kind 
would be an ideal arrangement for 
the use of a physician for giving his 
patients ultra-violet treatment in 
heliotherapy, at the same time avoid- 
ing the heating rays. But its financial 
“temperature” would bo high I 

T oday the development of form- 
ulae for making glass which will 
transmit ultra-violet with the least 
loss Is the object of researchei 
than one industrial organization. 
Some technical success has been 
achieved, one glass and other media 
are already in use In a New York 
hospital and in the Desert Sanatori- 
um. Most of these substances also 
transmit some of the longer visible 
rays, which is not always a disad- 
vantage. 

Behind the dark-colored glass men- 
tioned, and also behind a sheet of sil- 
vered quartz a sunburn in the dark 
or in an illumination no stronger thap 
that of deep twilight may be possible. 
Crowded populations living or woric- 
ing indoors are deprived of sunlight 
and we are becoming aware that de- 
ficiencies result from it. 

In getting back to natural daylight, 
some progress has been made in the 
study of differential effects of various 
wavelengths. Of these, the shortest 
which penetrate the atmosphere, and 
which are beyond ttie range of the 
eye, and certain other parts of the 
ultra-violet, are of very great im- 
portance for their curative effects |ad 
tonic influence. 


acted on by ultra-violet rays for one 
minute, then by green rays for the 
next minute. By this method two lines 
of dots are made on the record. These 
show the relative intensity of the 
green and ultra-violet. Variations in 
intensity by four-minute intervals 
throughout the day in both the green 
and ultra-violet are thus made avail- 
able. If the thermocouple is exposed 
to a standard lamp at intervals, the 
relative values of the green and ultra- 
violet may be reduced to absolute 
values, (Figure 4.) 




HOWTHE ULTRA-VIOLET VARIES 
Frauos 6 — March of the monthly mean 
value of the ultra-violet eolar radiation 
in wavelength of St mOlimierone dur- 
ing three yeare at meaeured on Jit. 
Wileon. A maximum wae reached in 
the month of November, 1815 

The radiometer must be kept in 
continuous adjustment with the sun’s 
apparent movement, and this is done 
by carrying it on an equatorial mount- 
ing such as might serve for a six-inch 
telescope, as shown in Figure 1. 

That it may be advantageous to ex- 
pose materials, living things and par- 
ticularly human patients, to some 
types of radiation and not to others 
is now abundantly evident. In some 
operations the re4 or heat rays, give 
the desired effects. At present, at- 
tention is being directed chiefly to ex- 
posures to the ultra-violet, without un- 
due heating; tl»t is, to the production 
of effects like sunburn in the dark. 

Recognition and public interest in 
these facts has progressed far, and a 
well-known news service is authority 
for the statement that the Londoth 



THE COMMON WHEEL, OR CAPSTAN, FOR IRRIGATION IN HUNGARY 
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Primitive Irrigation Methods Still Compete With Modem Machidery 

B«cauBe man-power in many countriM may still be had "The diecorery of the device of irrigation and the nali- 
■o cheaply, andent irrigation machinery atill equeaks xation of its tremendous ' signiflcanoe involved vastly 
and creaks its inefficient way through a modern world greater issues than even the Invention of so fundanten- 
Some of the irrigation pumps shown on these pages are tally important a practice as agrlcultare," says Prof, 
literally "as old as Moses." Just as civilisation stands 6. Elliot Smith in "The Ancient Eg^ians." Irrtgd- 
squarely on agriculture for its existence, so did agrlcui- tion, according to Prof. Smith* was first hit on In ilgypt 

ture itself first depend on the discoVei7 of irrigation. Today, in that arid land the travder nay see in every 




WALKING WATER UPHILL WITH THE PICOTAH-INDIA 
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Add, irrigation pumpa that are practically identical with workman irrigating with this form of apparatus. They 
those depicted on ancient engravings. In addition to found that a man in lifting a 60-pound bucket of water 
the “chain of pots” illustrated on page 26, the shadouf is 6^ times a minute, did 4,290 foot-pounds of work per 
widely used in Egypt. The shadouf is simply the old- minute. From physiological data they reckon the 
fashioned, counterbalanced well sweep: , the workman ciency of the entire unit — shadouf and workman — at 
pulls down on an upright pole, raising the counterweight about twenty percent This is far above the mechanical 
In descending, this raises the bucket. This equipment efficiency of a ^iler, engine and low-lift centrifugal 
is remarkably efficient if time and labor are no object, pump such as would be used in a modem installation. 
Recently Dr. J. S. Haldane and Dr. Yandell Henderson Such comparisons are not, however, fair to machinery: 
published an andysis of the work performed by one it does some things a man cannot do. 
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HUGE PLANTS HAVE BEEN BUILT FOR BUTANOL MANUFACTURE 
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A Microbe in International Affairs 

As a Detective, the Chemist Has Unearthed Processes of 
Vital Industrial Importance 


S HERLOCK HOLMES gained 
his reputation by using un> 
noticed trifles to build up a 
c^in of evidence to manacle a 
wrongdoer. Indeed the whole 
system of criminal investigation is 
built upon the connections between 
trifling dues which only a trained eye 


the demise of the legitimate American 
whisky industry, the making of char- 
coal, a new modification of smokeless 
powder, the paint and varnish indus- 
try, Chile’s nitrate monopoly, and the 
com that hogs refuse to eat. One 
must admit that there is something of 
the detective in a chemist when such 


chemists working on this problem 
found that they could produce a kind 
of rubber by using certain very rare 
and costly chemical substances. These 
materials, isoprene and butadiene, 
could be made without great difficulty 
from butanol, a very near relative of 
grain alcohol but not nearly so easy 


could find and only a trained mind 
build into' a complete story. Yet one 
need not go beyond the ordinary 
bounds of work-a-day business to find 
tiirillers quite as picturesque and de- 
tails quite as important as could be 
found in any detective romances. As 
Dr. Watson might have said to Sher- 
lock Holmes, had he been interested, 
"That butanol case stirs my imagina- 
tion. One might believe that so long 
a chain of circumstances had been 
entirely invented by a mere writer of 
fiction and had never existed in real 
life. Your deductions in that case, 
my dear Holmes, were perfectly mar- 
velous." 

Of course, Dr. Watson never said 
anything of the kind because the bu- 
tanol business is a thriving reality 
and is not in any way to be connected 
with criminals. Yet the train of cir- 
cumstances which led to the building 
of this industry and the many effects 
it has had in the world of business 
are far mere like a romance than a 
serious history. As long ago as 1910 
the threads of evidence began and 
ultimately they connected the British 
War onto, an odd micro-organism, a 
potential swimming pod, an early 
unsuccessful effort to make rubber, 
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apparently unconnected things can be 
worked toge^er into the foundation 
of two great ^msHcan industries. 

To bHng these -apparently isdated 
circumstances into their proper mu- 
tual relations, it is necessary to go 
back to 1910, and before, when ener- 
getic dforts were being made to pro- 
duce rubber without having to go to 
a troidcal tree for it A numbmr of 


to get. 

The search for synthetic rubber 
was almost at the point of being aban- 
doned when a tiny micro-organism, 
with a name, as usual, much more 
imposing than itself, turned up with 
every apparent intention of saving the 
day. The day has not yet been saved 
for synthetic rubber but the etoatri- 
dium oeetobutylicum (Weismann) to- 
day is permitted to exercise its re- 
markable appetite for starch and its 
stiU more rmnarkable ability to con- 
vert it into acetone and butanol on a 
huge scale. Because this butanol was 
at that time interesting as a raw ma- 
terial for synthetic rubber, the habits 
and desires of this microbe were stud- 
ied with minute .care and ways were 
found to make it even more emnfort- 
abk than a "bug in a rug" or a "con- 
tented cow." All of which hav^ 
been duly determined was recoriM 
with greatest cars against fOttirs 
need. 

The second dreumstantiid thread 
begins with a peculiar neciflcatiott of 
the British War Office, ttat smoloilesfl 
powder, for the Britiih armies be 
made with acetone as a compOBent of 
the advent used in its prepariftlon. 
At the time that this spedfin^ott was 



adopted, no such demand for powder 
as that of the World War was within 
the possibility of imagining, and the 
manufacture of charcoal from' hard 
wood gave every promise of supplying 
any ordinary need for acetone. Of 
course, the war changed everyone’s 
conceptions and the British Tommies 
were shooting away powder at so pro- 
digious a rate that the forests of the 
world, and particularly those of Brit- 
ain, might have ceased to exist had 
it been necessary to depend upon them 
alone to supply acetone. In this emer- 
gency, the British War Office was 
forced to turn to the microbe of the 
rubber makers to keep up the essen- 
tial supply of acetone for its powder 
factories. 

Perhaps no microbe ever enjoyed 
so essential a part in a war as this 
one did and every possible effort that 
time would permit was made to make 
its working conditions the most satis- 
factory that could be devised. In 
£!ng]and, in India and In Canada, it 
undertook the task of converting huge 
quantities of potatoes, rice and corn 
into the much needed acetone. Neither 
the War Office nor anyone else was at 
that time interested in the fact that 
more butanol was made in the process 
than acetone, for everyone was too 


busy doing his part in winning the 
war, or at least in preparing to tell 
the world how essential he had been, 
to worry about the not very pressing 
problem of rubber synthesis. Later, 
after our entrance into the conflict, 
an erstwhile whisky distillery in the 
Indiana corn belt was converted into 
a plant for the manufacture of acetone 
under the joint control of the Ameri- 
can and British governments. With 
this converted distillery, the story 
might properly begin, for it has served 
as the foundation on which a new 
American industry has been built. 

T he whisky industry in the United 
States had always centered around 
the sources of com in Indiana and 
Illinois and had performed the task 
of converting edible and waste com, 
which could not be used for anything 
else, into a marketable product. When 
the food administration curtailed the 
use of com for this purpose, it was 
necessary not only to find something 
to do with the distillery itself but also 
to find a way to use up mouldy, waste 
corn. Under these circumstances our 
microbe was put actively to work pro- 
ducing in this old distillery great 
quantities of acetone, which was in 
urgent demand as a solvent for nitro- 


cellulose, to be made into smokeless 
powder for the British and into air- 
plane dope for the Americans. 

Disguises must have a part In every 
detective romance, and in this partic- 
ular one a deep disguise covered the 
blessing in the operation of this old 
distillery. Every time a pound of 
acetone was made, the microbe in- 
sisted upon accompanying it with 
two pounds of butanol, and although 
ever>'one wanted acetone, no one was 
at all interested in butanol. A little 
of it was used but the vast amount 
which had to be made was not only 
quite useless but to dispose of it was 
very troublesome. It would not bum 
satisfactorily and the fish in the rivers 
refused to accept it as part of their 
watery habitat In this quandary the 
operators of the plant decided to save 
it by building immense vats in which 
to keep it against future need. One 
of these vats now serves as an admir- 
able swimming pool and it is on this 
swimming pool filled with its un- 
wanted contents that one leg of the 
American lacquer industry rests. This 
bit of economy was most fortunate, 
despite the cost of the vats. 

The disguise was tom from the 
face of butanol when some chemists 
who had been much interested in 
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EXPERIMENTAL OAS UTILIZATION PLANT 


of the huge quantities of acetone pro- 
duced as a by-product of this opera- 


amma 

smokeless powder discovered a method 
of making nitro-cellulose which would 
yield a solution thin enough to spread 
and thick enough to cover, as a var- 
nish covers, the object to which it is 
applied It was this kind of nitrated 
cotton which made possible our pres- 
ent-day industry in nitro-cellulose lac- 
quers and it was this swimming pool 
full of butanol that furnished butyl 
acetate to serve as the essential sol- 
vent It is somewhat doubtful if 
capital could have been persuade to 
go into the large-scale manufacture of 
butanol which this new industry re- 
quired without the benefit of the com- 
bing proof of its fitness which this 
surplus furnished. 

T hese two things, cheap butanol 
and low-viscosity cotton, are the 
foundations of the lacquer industry, 
whose phenomenal growth is among 
the most amaslng of modern indus- 
trial wonders. Little more than three 
years ago, nitro-cellulose lacquers had 
been used only in small quantities as 
a protection of metal surfaces and for 
airplane wings, whereas today the de- 
partment stores offer a down differ- 
ent varieties in dozens of colors and 
shades for househdd use and there 
are few automobiles made whose fiup 
ish is not a lacquer. The quantities 
of lacquer used are increasing at a 
prodigious rate and, concurrently, the 
output of butanol has had to grow to 
supply the necessary solvent Within 
the past 18 months, the butanol outpqtt 
has been more than doubled-^it hi 
now 60 tons per day — and a still 
further increase of an approximatebr 
equal amount is expected within an- 
other year. 

The effect of the lacquer, made from 
butumL on the paint and varnish In- 
dustry BM been serious, but the wood 
distiUelrs, already under an accumtda- 
tfon of diffieulti^ have found it hard 
to survive the nsnufaeture and sale 


tlon. The activities of the microbe 
result in the production of butanol 
(normal butyl alcohol), acetone, and 
ethanol (ethyl alcohol) in the ratio of 
6:8:1, and thus the present unavoid- 
able output of acetone amounts to 
some 80 tOns per day. This must be 
absorbed by industry, and since no 
corresponding increase in use has been 
developed, it has operated to control 
acetone prices, acetone having for- 
merly bem one of the main depend- 
ences of the wood distillers for a profit 
from their operations. 

The wood distillers and the Chilean 
nitrate industry are not quite in the 
same category but both have had their 
activities impeded by the delicate little 
microbe with the peculiar appetite. 
The wood distillers have been in the 
habit of supplying the world with five 
materials of importance and now their 
monopolistic hold on each has been 
loosened by cheaper processes. 


JhOtWt 

The Chilean nitnrts industry has 
long exercised a monopoU^ in supply- 
ing the world’s farms with nitrogen 
for fertilizers, but in recent years 
synthetic ammonia has becmne a for- 
midaUe competitor. Now, the syn- 
iheslB of ammonia requires nitrogen, 
to be had gntie, or nearly so, from 
the air, and hydrogen, which is ex- 
pensive. When our peculiar dosfrf- 
dtwm is comfortably converting starch 
into butanol and acetone, it breethes 
out great quantities of hydrogen, 
mixed with carbon dioxide from which 
it is easily Berated, and so the latest 
effed of the microbe was the use of 
this hydrogen to make amwinniii. Of 
course, the quantity produeed by the 
microbe’s help Is not enormous, but 
every little bit added to fte world’s 
increasing ou^ut of synthetic am- 
monia sends a hew shiver down Chile’s 
back. 

T he shift of emphasis from bu- 
tanol, desired by the mbbw syn- 
thesists to acetone, important during 
the war, and now back to butanol, a 
fundamental raw materia] for a new 
and very Important industry, is chaiv 
acteristic of the kaleidoscopic changes 
constantly occurring in the rapid de- 
velopment of chemical industry. A 
useless by-product, expensive to dis- 
pose of to^y, often becomes over- 
night the valuable part of one’s out- 
put. The changing face of affairs un- 
der such circumstances can only be 
met by continuous, energetic reseaich. 
New ideas come so rapidly to an in- 
tensively thoughtful industry that no 
one can afford to be lulled Into fancied 
security by things as they are, for 
they have an altogether too discon- 
certing way of changing. 

The immense present size of the 
butanol industry, founded as it is on 
a micro-qrganism, and its further 
growth, must be a continuing source 
of wonder. 
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Successful Inventors— VII 

A Pimeer in the Telephone Art Gives Some Excellent Advice 


By MILTON WRIGHT 

“^|r’N the field of invention the out- "That was back in 1874. I read it 1 was learning to transmit messages. 

I aider often has better prospects as part of my scientific education " ‘Let me hear what you can do,’ he 

■ of success than the man on the when I was attending Cooper Union said, pointing to a sending instrument 

■ inside of a particular industry, in New York. With the hankering I not being us^. I placed my linger on 

I am assuming, of course, that had for scientific things, 1 read all the key and started. 

the outside inventor has a fund of the scientific literature I could lay " 'Hold on,' he exclaimed, ‘that isn’t 

fundamental knowledge. my hands on." right, you must press down on the 

“Men who are too closely identified "What started you on your first in- key, not simply touch it. There roust 
with a particular line of industry — vention — the magneto telephone?” we^be a firm contact or your message may 
who are working at it every day and asked. “Was it through coming in^not be understood at the other end.’ 

possess all the existing knowledge contact with people working along He went on to explain that in long- 

there is about it — are likely to be too the same lines?” distance transmission, where the re- 

much concerned with details. A new "As a matter of fact, I had never sistance Is high, more current passes 
idea does not occur to them when it seen Bell's telephone when I started through the contacts when more pres- 
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sure is used on the key, 

“With that explanation I 
knew I had what I had been 
seeking. I went home, rigged 
up a diaphragm and made a 
contact with a steel button. I 
began to adjust it until the 
galvanometer showed that 
current was flowing. Then I 
pressed gently and I found 
that each time I pressed, 
the galvanometer deflected 
through a larger angle.” 

T hus Berliner hit upon 
the idea of the micro- 
phone. Hitherto the invari- 
able rule with electromagnets 
was firm contacts. Discard- 
ing the old make-and-break 
principle, he converted a con- 
tinuous electric current of any 
strength into waves, corre- 
sponding to sound waves with 
all their delicate variations, 
instead of letting the force 
of the voice produce a weak 
electric current as Bell was 
doing. 

On April 14. 1877. he filed 
a caveat on his invention in 
the Patent Ofltee, drawing up 
the document himself. Such 
a document — caveats were 
abolished several years ago— 
serve as inspiration to Inventors to work to make a transmitter in was a description of an invention filed 
whose feet are still on the first rungs 1877," he replied. "But the telephone in the Patent Office before the patent 
of the ladder, it is that 'of^^ilo was being talked about. Bell had app^cation was filed. Its purpose was 
Berliner. " * dentraatrated it at the Centennial Ex- to get an invention oh r^rd, in order 

"I am . indeed glad to see a repre- position in 1876 and it was looked to establish priority while the inven- 
sentative of the Scientific Aiceu- upon as one of the wonders of the tor was stijl working away on the de- 
CAN," he said when we visited him in age. I was clericing in a Washington taila In June he filed a regular ap- 
his ofiks'in Washington, in. the build- <^*gOQds store, but I put in all my plication and in October of the same 
ing hi has erected for administering spare time experimentmg hritht' a tele- year Berliner filed his application for 
the child welfare work in the District phone of my own contrivance. the continuous-current transformer, 

of CMumbia, to which he now gives "It is strsnge what little things will "How did you commercialise your 
most of his tihue and vaergy. "Your serve as a due when you are grqping telephone inventions?" we asked, 
mag arin e yya s greet help to me whm for a new idea. One of the men I "I got in touch with the Telephone 
I was preparing for a career as an used to visit occasionally in those days Company of New York, a subsidiary 

inventor." was Alvan S. Richards, chief operator of the then struggling Bell Company," 

"How long ago was that, Mr. Ber- at the Washington fire-alarm tde- he said, "and offered to sell my Inven- 

liner?" graph office. I told him one day that tions. They turned down my offer 


is out of line with all the theo- 
ries they have been working 
on. That scheme is branded 
as impracticable because it 
flies in the face of all the 
principles they have studied. 
In other words, they ‘can’t see 
the forest for the trees.’ 

"Also, the inventor who 
would be successful must not 
be burdened with too many 
facilities. When a man’s re- 
sources are meagre he has to 
exert himself as the man with 
plenty of resources at his 
command never has to do. He 
has to stretch his imagination 
and his ingenuity to make up 
for the equipment he lacks. 
And because he works harder, 
he works more resultfully." 

I T was Emile Berliner speak- 
ing— Berliner, the inven- 
tor of the microphone, the 
electrical transformer and the 
gramophone. His were the 
inventioiu which made the 
telephone practical. . His was 
the invention upon which the 
Victor Talking Machine Ck)m- 
pany was founded. In the 
record of Invention his nanTe 
is carved deep. If ever an 
inventor’s experience might 
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but ittvi^«d me to go to Neie York end 
deraonetrete what I had. One demon- 
Btratlon led to another, until BeU’s 
associate, Thomas A. Watson, at a 
visit to me in Washington, said, ‘We 
wlU want that, Mr. Berliner. You 
will hear from ua in a few days.’ 
Later I signed an agreement to turn 
over my caveats and patent applica- 
tions, as well as the use of my induc- 
tion coil or transformer patent. I re- 
ceived a modest salary and a royalty 
on ail transmitters to be exported. 
Several years later the Bell Company 
paid me a lump /um and greatly in- 
creased my annual retainer. This 
took the place of salary, because 1 
later went to work for myself.” 

“What do you consider the best 
time for an inventor to capitalize his 
lnventloI^— after he gets his patent or 
before?” 

“After you perfect your invention, 
apply for a patent. As soon as you 
get a favorable action in the Patent 
Office, go to some big concern which 
would be interested, and lay your in- 
vention before the chief engineer. He 
will either tell you why, in his opin- 
ion, it will not work, or he will make 
you an offer. This is substantially 
the method I adopted and I think it 
is the logical one.” 

"nUT cannot better results some- 
D times be obtained by an inven- 
tor organizing his own company and 
selling articles covered by his pat- 
ent?" 

“Oh, yes. That is the method I 
pursu^ after I invented the lateral- 
cut disk gramophone record. There 
was keen competition. The Ameri- 
can Graphophone Company had es- 
tablished a factory and was produc- 
ing the Bell-Tainter graphophones and 
wax-covered paper-cylinder records. 
Edison, too, had invented his im- 
proved phonograph. It appeared to 
be practically the same apparatus as 



the graphophone, differing only in 
form and motive power. 

“When you have something rad- 
ically different from anything every- 
body else has — ^when you can accom- 
plish something nobody else can ac- 
complish — your prospects of making 
a commercial success are bright. 
What I succeeded in doing in the little 
laboratory in Washington which I 
opened up after I left the Telephone 
Company, was to 'etch the human 
voice.’ By devising a disk gramo- 
phone record and working out a means 
of cutting it laterally at an even depth, 
1 could get accuracy and purity of 
tone imp^ible with the cylinder 
records with their up-and-down cuts 
of uneven depth. More than that, 
however, I solved the problem of mak- 
ing unlimited copies of one original 
record. 

“The tremendous commercial suc- 
cess of the talking machine is, of 


course, due in some measure to the 
genius of Eldridge R. Johnson, presi- 
dent of the Victor Talking Machine 
Company, who covered both technical 
and business fields. My part in it you 
may gather from the statement issued 
by the Victor Company several years 
ago as a warning to infringers.” 

We read this statmnent. It said: 

“The manufacture and sale of the 
gramophone was first conducted by 
the United States Gramophone Com- 
pany, followed by the Berliner 
Gramophone Company, and then by 
the Victor Talking Machine Com- 
pany, which latter company ac- 
quired its rights from the former 
companies. 

“We now control the original 
Berliner basic patents, and we have 
the gramophone devdoped to its 
present condition. Through our ef- 
forts and improvements, the gramo- 
phone has bmome an important fac- 
tor in the market, in spite of the 
general opinion among talking-ma- 
chine manufacturers, at the time of 
its advent, that it was destined to 
remain nothing more than a toy.” 

M indful of the fact that Ber- 
liner’s first inventions — those 
relating to the telephone— were made 
when he was 25 years old, and his 
next — those relating to the talking 
machine — when he was 86, we asked: 

“When would you say an inventor 
is most productive — in youth or in 
later years when he has acquired a 
fund of knowledge and experience 
upon which to build?” 

“The young man is the most pro- 
lific inventor every time,” he replied 
unhesitatingly. “Most of the great 
inventions have been made by men 
between the ages of 22 and 27. Mote 
original ideas are evolved in youth 
than at any other time, but, of course, 
a man who is a bom inventor keeps 
producing all his life.” 

Berliner, himself, is a bora inven- 
tor. At 76 he is working away with 
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MANUFACTURING ACOUSTIC TILE 


000? aeotuiiei in auditorium* 


They are built up on 
properly placed and ec 


all the enthuaiaam of youth upon an- 
other invention just aa revolutionary 
in the field of acouatica aa any he per- 
fected in daya gone by. And it prom- 
iaea to be juat aa auccea-sful. 

“What ia the principle of thia 
acouatic tile of youra?" we aaked. 

“Uaually when an auditorium ia 
treated for defective acouatica,” he 
explained, “the walla are covered with 
some porous, aound-absorbing mate- 
rial, Buch aa felt. Thia reduces the 
volume of all the bad sound, as well 
as the sounds you want to hear. 

“On the other hand, wooden walls, 
especially pine or spruce, are ideal for 
auditoriums. They vibrate freely. 
Two of the best auditoriums I know 
of are the Mormon Tabernacle in Salt 
Lake City and the Wagner Theater in 
Beyrouth, Germany; the walla in both 
of them are of wood. It ia logical to 
conclude that the cause of bad acous- 
tics is the hardness or rigidity of the 
usual stone or concrete walla. 

“Tk^Y remedy for bad acoustics is 
IVX a process of covering a suffi- 
cient portion of the walls with a ce- 
ment which combines the hardness 
and dignified appearance of a stone 
wall with the resonance of wooden 
panels. Such a cement I obtain, first, 
by mixing a porous material like as- 
bestos, sawdust or pumice with ordi- 
nary cement, and then so shaping the 
tiles made from this mixtulre that, 
when Joined to the wall, tiiey form 
vibratory ’diaphragms. Here is the 
foundation of such a tile.” He handed 
us a circular piece of wire netting 
laid over some sheets of coarse paper, 
about the sise of a pie plate, but 
slightly convex. These are to be fast- 
en^ to a wall, one beside another with 
the bu^. out The acoustic cement 
is theft sprM over the surf^ 

To get an idea of the effect of 
acoustic tile we went to'the James H. 
Oyster Sehod yrhere Berliner had. 


treated the walls of the auditorium, 
notorious for its bad acoustics. The 
inventor took a tuning fork from his 
pocket, struck it on a radiator and set 
it against the brick wall. A dull 
sound resulted, hardly louder than the 
tuning fork gave when vibrating out 
of contact with anything. He struck 
the tuning fork again. This time he 
set it against a handsome cement 
panel containing his acoustic cells. 
Instantly a deep, loud, sweet tone 
responded. 

"This is only a small auditorium,” 
he said, “seating about 600. The 
acoustics have been so bad, however, 
with such echoes and distortions that 
nobody could understand anything. 
Now anyone in the back row can hear 
perfectly the recitation of a six-year- 
old youngster on the platform. About 
one quarter of the wall surface is 
treated — ^that is all that is necessary.” 

Back at the Health Center where 



Mr. Berliner has his office, we had 
another demonstration. Down in the 
basement, which he has fitted up as a 
billiard room, he has lined the walls 
with acoustic tile. The floor ia of 
wood, as Is the floor in the hall lead- 
ing into the room. 

“ T ISTEN to your footfalls as you 
JL^enter the room,” said Mr. Ber- 
liner. We did. The moment wo 
crossed the threshold the sound of 
our steps become louder and deei^f, 
although our tread was no heavier. 
The acoustic tiles were responsible 
for the change. While we were with 
him, he received an acceptance of his 
offer to apply his acoustic cement 
cells in the trading hall of the New 
York Cotton Exchange. 

A few days after we left Mr. Ber- 
liner, he informed us that he had just 
finished the large "Board Room” of 
the District Commissioners of Wash- 
ington, which has suffered from bad 
acoustics for many years. Today 
that hall, which is 85 feet by 27 feet 
and 18 feet high to a vaulted celling, 
is so perfect acoustically that two 
people can carry on a conversation in 
an ordinary tone of voice from end 
to end. 

"What would you say, Mr. Berliner, 
are the qualities necessary for an in- 
ventor?” we atlced before we ended 
our visit with him. 

“To be an inventor," he replied, “a 
man must be a keen observer. He 
should have unlimited patience, and 
hundreds of failures must mean 
nothing to him." 

“But how about marketing the in- 
vention? Does it not take as much 
real ability to make a financial suc- 
cess as It does to produce the inven- 
tion?" 

“After you have made something 
really worth while, success is bound 
to come. Manufacturers in every line 
always are eager for new inventions." 
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WOODROW WILSON BROADCAST ONLY ONCE PRESIDENT COOLIDGB AT ARLINGTON 


When the President Broadcasts 

Harding Was the First Chief Executive Heard on the Radio— 
Coolidge establishes a record 


F our years have passed since 
Warren G. Harding faced 
the microphone on June 21, 
1923, in St. Louis, to deliv- 
er an address on the World 
Court, thus establishing a record as 
the first President of the United 
States to be heard by radio. Many 
will recall how his opening greeting, 
“My countrymen all,” and his fre- 
quent reference to the “wide open 
spaces” of the west, sent through the 
ether from the lone transmitter of 
WEAF, afforded the public in the 
MetroiMlltan district their first op- 
portunity to tone in the voice of a 
President 

“T SHALL not attempt to coerce the 
X Senate of the United States,” said 
Mr. Harding. “1 shall make no de- 
mand upon the people. 1 shall not try 
to impose my will upon anybody or 
any body. I shall embark upon no cru- 
sades, . . . May our vision never be 
clouded by specters of . disaster or 
shadows of dismay I If, in our search 
fqir everlasting peace, we but let lead 
a^ fdlow humbly but dauntlesaly the 
kindly light' of divine inspiration to 
all human brotherhood, gleaming like 
a star in the heavens from the most 
beautiful of all hymns ever written, 
T}odwmnot]etusfaiI.’” 

Several weeks later, on August 2. 
1928, President Harding died in San 
Francisco. 

The utmost interest was manifest 


ORRIN B. DUNLAP, Jr. 

over another broadcast on November 
10, 1923, when it was announced that 
ex-President Woodrow Wilson, whose 
voice the public had never heard over 
the radio, was scheduled to speak 
through a trio of stations, namely, 
WEAF, New York; WCAP, Washing- 
ton, and WJAR, Providence. Thou- 
sands of auditors, including President 
Calvin Coolidge, listened in, because 
it was reported that the great propo- 
nent of the League of Nations Cove- 



FIRST PRESIDENT TO BROADCAST 
Wamn 0. Harding, dallvaring hit firtt 
radit addrtti in Si. Louit in Junt, 1»$$ 


nant and the man most responsible 
for the armistice would give his views 
on subjects suggested by the recur- 
rence of Armistice Day and by its 
significance. 

Radio impresarios, aware that this 
would be an historic occasion, because 
of the multitudes anxious to hear the 
voice of the wartime President, whose 
health had been wrecked, took every 
precaution to avoid interference. 
There was a common understanding 
between many of the important sta- 
tions, not iwrticipating in the trans- 
mission of the Wilson speech, that 
they should sign off while Mr. Wilson 
was on the air. 

T he Chesapeaku and Potomac 
Telephone Company sent repre- 
sentatives to the Wilson residence on 
S St.*^ in Washington with a spe- 
cially equipped truck to which was 
attached the devices used in i|orward- 
ing the voice over the telephone lines 
to the transmitters. The truck was 
stationed in the driveway beside the 
house and a trunk line was extended 
from the truck into the library on the 
second floor where the microphone 
was located. The amidiflers and other 
pjfiraphemalia were on the truck 
where an engineer was on duty to 
regulate the amplification of Mr. Wil- 
son's voice. Frm the motor car, the 
message was conveyed by an under- 
ground wire to WCAP and forwarded 
to the two other broadcasters. 
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The WMhington announcer came 
on the air at 8 ;28 r. M., opening the 
circuit which switched in the micro- 
phone Thus was opened the broad- 
casting system which was destined to 
send Woodrow Wilson’s first public 
speech, addressed directly to the na- 
tion, since his collapse during the 
Peace Treaty ratification fight Three 
minutes elapsed and the voice of the 
ex-Presideni a trifle husky at first 
but growing better as he proceeded, 
was heard by the radio audience in 
what proved to be the first and last 
radio address by Woodrow Wilson, 
who passed away on February 3, 1924. 

Speaking to auditors throughout 
the east, the’ former President de- 
clared that the attitude of this coun- 
try since the World War had been 
"deeply Ignoble,” “cowardly and dis- 
honorable." He said that we had with- 
drawn from the affairs of the world 
“in sullen and selfish isolation,” after 
our soldiers aided in winning the “war 
for right" and that the happy mem- 
ories of those “never-to-be-forgotten 
days in November” of 1918 were "for- 
ever marred and embittered” for us 
by refusing to “bear any responsible 
part In the administrations of peace 
and establishment of the rights won 
by the war.” 

S INGE that occasion. President 
Coolldge has made good use of 
radio and has saved much time and ef- 
fort by addressing the people through 
the microphone instead of taking long 
and tiresome train trips in order to 
speak to them. The Coolidge inaugu- 
ration on March 4, 1926, will go down 
in history as the first ceremony of its 
kind to be broadcast. On that occa- 
sion, 27 stations from coast to coast 
were connected to the battery of 
microphones in front of the Capitol. 



Hartis aad Ewlni 


HE BROADCAST FROM YALE 


Ez-Prtrident Taft wa$ heard on 
air tohen he adminiotered the oath of 
ofiee to Pretident Coolidge on March 
4, liiS. Hit firet radio addrrte woa 
radiated on April tO, J9t7, tchen he 
epolce before a large audience in the 
Yale Club at Waehington, D. C. 


This record tie-up of transmitters 
was surpassed on February 22, 1927, 
when President Coolidge addressed a 
joint session of Congress assembled 
to pay tribute to George Washington, 
through a network of 42 broadcasters 
scattered across the nation from Port- 
land, Maine, to San Francisco, Cali- 
fornia, reaching an audience esti- 
mated to be 20,000,000. So was formed 
a vivid contrast of the present time 
with the days when Washington’s 
chief contact with the people was 
through small newspapers and letters 
to the leaders in each state. 

In addition to the regular broad- 
cast, transmitters at WGY and KDKA 


sent the President’s voice into space 
on short wavelengths which were de- 
tected in London, Paris and South 
Africa. The British Broadcasting 
Corporation rebroadcast the Ameri- 
can waves from station 2LO so that 
listeners throughout the British Isles 
heard the President and the playing 
of “The Star-Spangled Banner” by 
the United States Army band, despite 
occasional interference and fading. 

S IXTY Americans listened at the 
Savoy Hotel. They tuned in on 
the speech on eight-tube sets installed 
in their suites, and the last 16 min- 
utes of the speech was broadcast 
through loudsp^ers to 60 Ameri- 
cans who were dancing in the hotels. 

“I had left my set turned on,” said 
one American, “and was just coming 
down the corridor to the room when 
I heard the President’s voice through 
the open door, yards away. It was 
BO good that I could visualize him 
speaking.” 

The special wire circuits used to 
link the stations on this occasion cov- 
ered approximately 10,000 miles and 
requir^ the attention of 200 tele- 
phone engineers — two men at each of 
63 repeater points and 37 terminal 
points and 20 at the central ofilce at 
24 Walker Street, New York City, the 
nucleus of the network. In addition, 
more than 200 radio engineers were 
on duty, since five or more men were 
occupi^ with the transmission of the 
program at each of the 42 stations. 
In this manner, chain broadcasting 
achieved a new record, while enabling 
President Coolidge to speak to the 
people of the United States in honor 
of the 200th anniversary of George 
Washington’s birth. 

The circuits utilized for connect- 
ing the broadcasters for simultaneous 



RffiBATBR'wSTALLATlON AT PRINCETON SWITCHBOARD AT CENTRAL STATION 


Thato rtpegUra or amtHfging relttyo Srt tooaUd at oariono 
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The operatoro St ffRAF** <]t«Mg-{«put eostrot board, oontrot 
polumo and ryit* tk* voio* tnrront* over tko notwork't land 
Unit, that Inturing gropor tranemitoion from aU pointt 
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tt*xismiMion consist of tdephone Itnu 
Mpecially adspted for the purpose 
While the ordinary lons-distance tde- 
I^one wires may carry at tfte same 
time four or five telephone messaireg 
and numerous telesrraphic communica- 
tions, a "special circuit" for radio 
broadcasting must be cleared of all 
other traffic. Also, the broadcast cir- 
cuits must be equipped with special 
vacuum-tube repeaters or amplifiers, 
since the ordinary repeaters used In 
long-djstance telephone work are not 
designed to cover at one time the wide 
range of frequencies that are involved 
in the broadcasting of music and of 
speech. 

I N addition to the telephone circuits 
over which the program is trans- 
ported, another line paralleling the 
first is employed to keep all stations 
in the network in constant communi- 
cation with each other by telegraph. 
In this manner, the condition of the 
various circuits is checked at regular 
intervals to make sure that every word 
or every musical note of the program 
is reaching all stations in the system 
with good Intensity and free of ex- 
traneous noises. 

The detailed routing of the Presi- 
dent’s address and other events of na- 
tional importance begins with six cir- 
cuits which leave the telephone head- 
quarters at 24 Walker Street, New 
York City, in different directions. 
New England stations are supplied 
through two circuits, one traveling 


direct to Springfield, Massachusetts, 
to WBZ; the other passing through 
Hartford, Connecticut, where WTIC 
is locate^ then on to Boston, where 
WEEl is supplied, and to Portland, 
Maine, where the program is fed to 
the transmitter of WCSH. Taps at 
Hartford connect with WTAG at 
Worcester, Massachusetts, and with 
WJAR at Providence, Rhode Island. 

The third main Hue from New York 
carries the program to WGY, Schen- 
ectady. and the fourth passing 
through Scranton, Pennsylvania, and 
Elmira, New York, leads to WGR at 
Buffalo. Still another circuit parallels 
the incoming wire from Washington, 
running through Philadelphia, where 
it supplies either WPI or WLIT and 
then continues to Washington to feed 
WRC, 

The sixth main circuit from New 
York travels west to Brushton, Penn- 
sylvania, where a tap emanates to 
KDKA and WCAE in Pittsburgh, and 
passes on to Beaver Dam, Ohio. From 
this point a connecting circuit extends 
north through Maumee, Ohio, where 
a tap supplies WTAM at Cleveland 
and then goes on to WWJ at De- 
troit Traveling south to Beaver 
Dam, another line runs through Cin- 
cinnati, Ohio, (WSAI): Louisville, 
Kentucky, (WHAS) ; Nashville, Ten- 
nessee, (WSM) ; Memphis, Tennessee, 
(WMC), and so on through Chatta- 
nooga to Atlanta, Georgia, (WSB), 
and Jacksonville, Florida, (WJAX). 

Beaver Dam is connected also by 


special circuits with Morrell Paric, 
Illinois, located near Chicago, and 
from that point the transmitters of 
WGN, WEBH, WMAQ and KYW are 
fed. A circuit running north from 
Morrell Park connects with WCCO in 
Minneapolis, Minnesota, and another 
traveling south reaches St. Louis, 
Missouri, (KSD) ; then to Kansas 
City, Missouri, (WDAF); Bristow, 
Oklahoma, (KVOO), and Dallas, 
Texas, (WFAA). 

W EST from Beaver Dam, WOC 
at Davenport, Iowa, is sup- 
plied by a circuit which continues on 
through Omaha, Nebraska, to Hast- 
ings, Nebraska, (KFKX) ; Denver, 
Colorado, (KOA) ; Salt Lake City, 
Utah, (KSL), and then on to San 
Francisco, where KPO is supplied 
with the program. Station KGO, Oak- 
land, California, is fed direct from 
San Francisco by a special line. 
Another channel passes south to 
Los Angeles (KFI), and another 
extends north to Portland, Oregon, 
(KGW), from which point a tap 
emanates to Spokane, Washington, 
(KHQ). Then continuing north from 
Portland through Tacoma, Washing- 
ton, wires connect with KOMO and 
KFOA in Seattle. 

Thus, a broadcast event originating 
in the east is spread across the con- 
tinent; the Capitol is linked with the 
nation and the voice of the President 
is within reach of an international 
audience. 



HOW PRESIDENT COOUDGE’S ADDRESS WAS BROADCAST 
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PREPARING FOR A JUMP OVER AN AUTOMOBILE 


Tkt “iuMping ballooniit” u adjutling hi* ballait and kartieit 
be/ort venturing to leave the ground in an initial jump 



risM • dnwUg mad* ilMdaUr I 


CROSS-COUNTRY JUMPING WITH SMALL BALLOONS 

Our artUt hat here ihown tkt potriUIItlaf of tha «««b tport of balloon jumping. At a tingle bound, K it poiiiblt (o cover a die- 
tanee of 100 garde or more, when unhindered bg wind. An ordinarilg etrong jump will tend the jumper 10 feet into the air 

Small Balloons Provide New Sport 

Using ft balloon having a capacity of about 8600 cubic When starting, the ballast and the gas in the balloon are 
feet, and equipped with the proper harness, it has been so balanced that the gas-bag itself supports all of the 
found possible to make enormous jumps with no motive jumper’s weight with the exception of about four pounds, 
power other than that of the jumper’s muscles and any With this effective lightness, the aeronaut can jump many 
slight breese that may be blowing. The balloons, as feet into the air, and by properly pushing himself at the 
Illustrated above, are fitted with a rigging and body take-off, can. to a great extent, govern the direction in 
. harness similar to that used on a parachute. The Jumper which he will travel. To rise still higher, ballast can be 
carries a certain amount of ballast with him, which can released, while in the event of being carried off by a 
be used to control the lift of the balloon. For short sudden wind, a valve is conveniently located so that gas 
jumps, a light yet strong rope attached to the balloonist can be released and buoyahcy lost. There is a great 
may be held by those on the ghmnd, or otherwise fast- possibility for competitive sport here, using these bal- 
thus proventing the Jumper from traveling far. loonS for racing, high jumping, and similar cdhtests. 
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America’s Longest Tunnel 

Rapid Construction of the Greatest Tunnel 
to be Built In the New World 

By CHARLES P. A. MANN 


O NE of the moat important on the weetem alope. A single snow 
\ pieces of engineering in or mud slide may destroy hundreds of 
I progress at the present thousands of dollars worth of the costly 
time in the United States, sheds in a few seconds. A large re- 
is the boring of the new pair crew has to be in constant readi- 
eight-mile tunnel through the Cascade ness for such an emergency. Railway 
Mountains in Washington by the Great oflScials estimate the average cost per 


Northern Railway. The new tunnel 
when finished will be exactly 7.79 
miles long and will be cut on a tongent 
across the Cascades from Scenic to 
Berne. When completed it will be the 
longest tunnel in the western hemi- 
sphere and the fourth longest in the 
entire world, exceeded only by the 
mighty cuts through the Alps between 
Switzerland, France and Italy. 

The problem of crossing the Cas- 
cades has been an important one to 
engineers ever since the opening up 
of the Puget Sound country 70 years 
ago. The problems here are peculiar, 
inasmuch as the Great Northern, like 
other northwest roads, crosses the 
Columbia River in central Washing- 
ton at an altitude of 608 feet above 
sea level and climbs to an altitude of 
S,S81 feet in 71 miles. At the summit 
of the Cascades the line descends 
sharply to an altitude of only ten feet 
at Everett, on Puget Sopnd, giving a 



WEST PORTAL FROM THE AIR 


rise and fall of well over 3,000 feet in 
140 miles. In addition to the sharp 
grades and many curves, the lines, are 
in constant danger in the winter 
months fnhn the tremendous snowfall 


TA« orrMW •Ssw thr rout* eho**u for tX* 
bora through th* Movntota. Th* aight~mUa 
tuuual wM ml og tight milt* of truek and 
lit mil** of ISKSsIiss oud anew thtdt, Thi* 
photograph wat thhan from « ptak jnat 
morthauot of Seouio 


foot of these snow sheds at around 160 
dollars. 

Summing up the problem as a 
whole, the engineering department of 
the Great Northern decided that in 
order to eliminate the heavy annual 
expense of hauling traffic over the 
mountains, and to speed up the serv- 
ice, a shorter route must be found. 
Accordingly, a surveying party was 
sent into the mountains early in 1926 
and after a careful survey of hun- 
dreds of square miles of rocky coun- 
try, selected suitable portal sites for 
a new tunnel at Berne on the east side 
and Scenic on the west. The compara- 
tively small difference in elevatiqn of 
Scenic and Berne made it possible to 
construct a tunnel with a 1.6l$6 grade 
descending from east to west, with a 
total length of 41.136 feet and costing 
ten million dollars to build. The new 
tunnel will benefit the system in six 
ways; 

1. It will eliminate the annual 
maintenance charges for renewal of 
snow sheds and the heavy, expense of 
operating rotary snow plows through 
the-anow belt. 

2. It will afford permanent protec- 
tion from snow slides and will dtmi- 
nate the six miles of snow sheds. 

8. It will reduce operating coats 
brought about by heavy grades re- 
quiring helper engines. 

4. It win lessen the distance by 
several miles. 
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6. It will eliminate the excessive 
curvature in the Martin Creek loop. 

6. It will lower the summit eleva- 
tion by 600 feet and lessen the total 
rise and fall. It is estimated that 
when the new line is opened, four 
hours will be cut from the schedule 
of freight trains and that 17 train 
crews can be done away with. 

After months of careful planning 
the Great Northern contracted with 
A, Guthrie and Company of St. Paul 
for actual construction of the tunnel. 
Immediately both organizations joined 
forces and built three camps, which 
are the finest ever built for caring for 
men working on a project of this kind. 
Model cities were built at Scenic and 
Berne, equipped with electric light 
and heat, sanitary sewage-removal 
systems, and running water. 

Everj^hing is furnished all camps 
in order to make them as comfortable 
as possible, and special quarters are 
furnished married men with families. 
Indeed, a modem electrically lighted 
and heated school was built high up in 


the mountains for children of the 
workers. The bitter lesson of other 
large tunnel jobs pointed to the fact 
that every precaution must be taken 
in order to complete the bore by No- 
vember, 1928, before the snows begin. 

ACTUAL boring started early in 
/\ 1926 and it was decided to use 
what is known as a pioneer tunnel 
paralleling the main bore. This runs 
from the west portal to the Mill Creek 
shaft, or for nearly six miles. The Mill 
Creek shaft was sunk about two and 
one-half miles west of the east portal, 
at what is known as Mill Creek valley. 
It is carried down 622 feet below the 
floor of the valley to subgrade of the 
main bore. Drilling and mucking op- 
erations are going ahead from both 
faces on the pioneer cut and the main 
tunnel. No pioneer tunnel has been 
run from Mill Creek to the east portal 
on account of the short distance and 
because all operations eastward are 
upgrade. Should excessive water in- 


flow occur, all uphill operations could 
be stopped and there would be prac- 
tically no necessity for extending the 
time. Using this system Involves 
much extra expense; but where the 
work is done against time the saving 
will well repay the extra work. Cross 
cuts are made every 1,600 feet, and 
when finally all openings are being 
drilled there will be from 10 to 20 
double-faced workings instead of two. 
Furthermore, this will give two out- 
lets for air, water, light, ventilation 
and rail lines and will care for exces- 
sive inflow of water, one tunnel being 
plugged to handle water only. 

The main center heading, which 
precedes the enlarged section, is 10 
by 10 feet in size and is later enlarged 
by the top heading and bench methods 
to the full size of 18 by 26 feet. Sep- 
arate crews timber the cut, and lastly 
the concrete lining is poured in at the 
rate of about 26 feet per day. The 
pioneer cut is 8 by 9 feet in size and 
is unlined. The method of cutting 
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the rock face, which to a varied 
mixture of fundamental gneiu and 
calcarlous schist with occasional strata 
of hard fine granite, is interesting for 
its speed and accuracy. From 20 to 
80 holes nine feet deep are drilled 
Into the rock face by a set of drills 
mounted on a movable drill carriage 
braced against the rock. The holes 
are one and one half inches in diame- 
ter and are constantly kept free of 
dust by a stream of water flowing 
through the drill rods. 

A fter the holes are carefully 
. tamped full of measured charges 
of blasting gelatin, the men and equip- 
ment are moved back about 2,000 feet 
and the charges are set off in five 
separate blasts. First the middle core 
is blasted. Another charge enlarges 
the loosened layer to a large cone; 
another loosens the outer edge; and 
one charge lifts the entire mass from 
the back face. Lastly a heavy charge 
blows the entire loosened section clear 
of the roof and floor. Automatic elec- 
tric muckers scoop the debris into 
conveyors and drop it into mine cars. 
This cycle is repeated five or six times 
in 24 hours and it never stops from 
one month’s end to another. The un- 
derground workers are supplied with 
hot food, and telephone communica- 
tion is available clear to the face of 
the workings. Strong fiood lights make 
the work a veritable movie studio, and 
there is less physical inconvenience 
than would be incurred in digging a 
large cellar where such details are 
overlooked. 

From 40 to 50 feet per day is rated 
as excellent progress for the drill 
gangs and nearly two miles of pioneer 
tunnel have been driven. Concreting 
has been started at the west portal 



and is now in nearly 800 feet. Recently 
the world’s record for drilling an 8 by 
9-foot hole was established by a crew 
at the west portal. They drilled 1,157 
feet in 29V^ days through hard gran- 
ite. The former record was held by a 
crew' on the Rodgers Pass tunnel in 
British Columbia in 1918 when they 
cut a passageway through a distance 
of 964 feet in 80 days. 

Contrast this nmrvel of engi- 
neering efficiency with the methods 
used in boring the world’s first long 
tunnel nearly 2,000 years ago. It was 
built by the Emperor Claudius in 62 
A. D. for the purpose of draining lake 
Fucino in Italy and was four and one- 
quarter miles long. It required the 


labor of 80,000 men for 11 years. 
Modem methods would have holed 
this tunnel in six months with 400 
men and some compressed air and 
electricity. 

When the two sections meet some- 
time early in 1928, the Great Northern 
will open a new era in transportation 
in the Pacific Northwest, Traiflc to 
Puget Sound has increased by leaps 
and bounds. The heroic task of mov- 
ing the heavy freight and passenger 
trains over one of the worst sections 
on the 2,000-mile journey westward 
from St. Paul will be much easier, 
and “on time schedule” will be easier 
to maintain than ever before in the 
history of the road. 



T he new tunnel marks the begin- 
ning of a long series of improve- 
ments which not only the Great North- 
ern but other railroads are forced to 
make to maintain their standards un- 
der the pressure of modem traffic, and 
it is in keeping with the policies of 
other railroads of the country which, 
during the last 16 years, have spent 
hundreds of millions on eliminating 
curvature and grade. The new tunnel 
will eliminate over five complete cir- 
des of curvature or nearly 2,000 de- 
grees. 

Ever since the days of the famous 
switchbacks, which were first used in 
the Cascades to raise the trains over 
the mountains, the Great Northern 
has found snow to be its worst enemy. 
It now bids fair to ban the soft white 
monster forever. 

This great work is being done under 
the personal direction of Cdonel 
Frederick Mears, Seattle, with Mr. 
M. J. G. Andrews as Engineer in 
Charge on the work. 



MfV¥a 


SCIENTIFIC AMERICAN 


Stupendous Pressures 

Pressures of Great Magnitude Profoundly Alter the Properties of 
Matter. How Extreme Pressures are Produced in the Laboratory 


By P. W. BRIDGMAN, Ph. D. 

rni*ttoraS PhyHet at Harvard UnfMrWty. Mmbar of tht SaHoord AanUmt ofSd.nc*t 


■MIE pressures of 
rdinary expert- ' 
nee may be ar- 
anged accordixig to ; 
orders of magnitude 
in some such way as 
this. First, pres- : 
sures of the order 
r*. ««Mr, of tens of pounds 
eseparinuntt vith per square inch, of 
^^ioh the pressure 
^ int fivld of the atmosphere is 
the most familiar. 
Next, pressures of hundreds of pounds 
per square inch, such as are met in 
steam engines or the explosions of 
gas engines. Next in order are pres- 
sures of thousands of pounds, such 
as we find in cylinders of compressed 
gas, which usually measure 2000 or 
8000 pounds, or in hydraulic machin- 
ery, which sometimes operates to 6000 
pounds. The next higher order is 
that of tens of thousands of pounds. 
Of this, the most familiar example is 
artillery, which operates usually at 
not more than 30,000 Ib/in^ (pounds 
per square inch). The pressure at 
the bottom of the ocean at its deepest 
part is in the neighborhood of 16,000 
pounds. 

The next higher order is that of 
hundreds of thousands of pounds 
per square inch. A number of 
years ago I devised methods for 
handling pressures of this order, and 
have been able to reach in the extreme 
case as much as 600,000 Ib/in^, al- 
though most of my work has been 
limited to more modest pressures of 
2(M),000 lb/in2 One may visualize a 
pressure of 200,000 Ib/in^ by imagin- 
ing a 100-ton locomotive supported 
on a pin one square inch in cross 
section. 

U NDER pressures of the order of 
hundred of thousands of pounds, 
many of the properties of matter are 
profoundly altered, and there are 
many phenomena of great physical 
interest to be measured. But before 


interesting things were found in the 
preparatory work. 

In the first place, this whole high- 
pressure field was opened somewhat 
by accident. 1 was engaged in an 
optical experiment under the quite 
modest pressure of 1000 Ib/in^, 
where one of the problems was the de- 
signing of a packing plug for a hole. 
On examining the plug after it was 
designed, I saw that incidentally it 
did very much more than was neces- 
sary, for it was such that it auto- 
matically became tighter as pressure 
increased, and thus could never leak, 
no matter how high the pressure, 
provided only that the walls of the 
containing vessel did not break. This 
packing at once opened an enormous 
field, for the highest pressure reached 
in previous research was about 45,000 
Ib/in^ and the limit was set by leaks, 
and not at all by the strength of the 
containing vessels. 


FIGURE i 

Otnaral prineipU of tkt paekmg hg 
wkUk tka praatura tM packing 


field, and have not yet had a chance 
to return to it. 

The fundamental principle of the 
packing is shown in Figure 1, where 
is represented the method by which a 
piston is packed. The figure shows 
a piston (P) forced into a cylindrical 
hole in a steel block, compressing the 
liquid (L) with which the hole is 
filled. (R) is a ring of hardened 
steel, (C) is a cup-shaped soft-steel 
washer, (B) a packing of soft rub- 
ber, and (A) a mushroom-shaped 
piece of heat-treated steel. The es- 
sential feature is that the stem of the 
mushroom does not reach entirely 
through the ring (R), but its end is 
unsupported. This means that the 
entire push of the piston (P), which, 
of course, is equal to the pressure in 
the liquid except for friction, is trans- 
mitted to the mushroom through the 
packing (B). Now the area of this 
packing is less, by the area of the 
stem, than the total area of the pls- 
•"" -■> that the pressure in pounds 
per square inch in the packing is 
greater by a fixed fraction than the 
pressure exerted by the piston and in 
the liquid. Hence the liquid can never 
leak out part the packing, but para- 
doxically, since the pressure in the 
packing is greater than that in the 
liquid, it is the packing that tends to 
leak in past the liquid. Any such in- 
ward leak of the packing can easily 
be prevented if the plug is a close fit 
for the cylinder. 

I N practice, the stem of the mush- 
room is usually about one-half the 
diameter of the head, so that the area 
of the stem is one-quarter of the area 
of the head, and the area of thM ring 
on which the packing pushes is three- 
quarters of the area on which the 
liquid pushes, and therefore the pres- 
BUK in the packing is always 88 per- 
cent greater than that in the liquid. 
Thus if the pressure in the liquid is 
80,000 1b/in2, that in the packing is 
40,000 pound^ and when the pressure 


entering on a systematic investiga- 
tion of this field of high pressures 
it is evident that there were a great 
many new preliminary problems to 
be sdved in the produrtion, handling, 
and measurement of such pressures. 
I have thought that the readers of 
the ScONTiFic Amebican would be 
tnterrated in hearing of some of the 
preliminary steps, since a great many 


The magnitude of the field opened 
is shown by the fact that now after 
neai^ 20 years' work I do not feel 
that I have much more than begun. 
The situation presented by the dis- 
covery of this new principle in pack- 
ing was one of the few occasions 
where persistence in research is not 
a virtue. 1 immediately dropped the 
original problem to cultivate the new 


in the liquid becomes 800,000 pounds, 
that in the packing rises to 400,000 
pounds. 

It is an interesting comment on 
the vagaries of patent law that a 
patent for this packing was refused 
because it had been previously used 
on the plunger of a sausage machine. 

Having now this means of produc- 
ing any pressure without lei^ the 


SClEirriFIC AMERICAN 



100,000 poundt per equate inch 


first question was to find how high 
pressures could be reached without 
bursting the walls of the containing 
vessels. Of course, one does not 
double the strength of a cylinder by 
doubling the thickness of the walls, 
and engineers had long known that 
there is a practical limit beyond which 
it does no good to increase the thick- 
ness of the walls. The reason is that 
the inner fibers of the cylinder have 
to do by far the largest part of the 
work of supporting the internal pres- 
sure, since the more distant outer 
layers cannot help in supporting the 
pressure until the strain is propa- 
srated to them by the inner layers 
stretching far beyond their elastic 
limit. 

ALTHOUGH no experiments had 
l\ been made to find just how much 
pressure a very thick-walled cylinder 
would support, there were various 
theories, and these all agreed in say- 
ing that the maximum pressure possi- 
ble was about equal to the ordinary 
breaking strength of the metal. Thus 
a cylinder made of ordinary mild steel 
of a tensile strength of 60,000 lb /in* 
would not bo expected to support more 
than 60,000 pounds internal pressure, 
even if the walls of the cylinder were 
infinitely thick. Very fortunately, this 
estimate of theory turned out to be 
much too low. The fact is that in a 
thick-walled cylinder the inner fibers 
are so supported by the outer fibers 
that they can stretch very much more 
without breaking than they can under 
the conditions of the ordinary tensile 
tests, and so allow the outer fibers to 
assume a' greater share of the load 
tlbn was thought possible. 

This possibility is shown in Figure 


2, which is a photograph of one of 
the halves of a cylinder of ordinary 
tool steel broken by an internal pres- 
sure of 600,000 tb/in*. The tensile 
strength of such a steel is not more 
than 150,000 pounds, so that this 
cylinder actually supported four times 
as much pressure as the simple theory 
indicated. The photograph also shows 
the great stretch of the inner fibers; 
their elongation was 140 percent, 
whereas not more than 26 percent is 
possible under ordinary conditions. 
Most paradoxical of all, the cylinder 
broke at the outside surface, where 
stress and strain are both least, in- 
stead of at the inner surface, where 
both stress and strain are a max- 
imum. Such phenomena evidently 
give very important light on the 
theories of rupture of metals, into 
which, however, there is not space to 
enter here. 

In Figure 3 and 4 are shown two 
other examples of cylinders broken by 
internal pressure.* Figure 3 is a 
cylinder of mild steel, the maximum 
strength of which under ordinary ten- 
sile teats is 60,000 lb /in*, which re- 
quired over 200,000 Ib/in* to break 
it as shown. The inner hole was 
stretched from % to 1% inches, or 
175 percent. Figure 4 is the cross 
section of a cylinder of copper; this 
required 160,000 Ib/in* to break it, 
against a breaking strength in ordi- 
nary tension of 30,000 lb /in*. The 
inner hole stretched 200 percent, from 
% to % inch, before rupture took 
place. Notice that in copper the rup- 
ture traveled in from the outside 
along a sort of spiral; this is CiUite 
characteristic. 

I F a heavy cylinder is stretched be- 
yond the elastic limit, so that the 
internal layers receive a permanent 
stretch, and pressure is then released, 
the cylinder is put into a condition of 
Internal stress very much like that 
in a built-up gun, in which there is 
compression at the inner layers and 
tension at the outside, except that the 
distribution of stress is very much 



nGURB4 

Croee eeeUim of a copper epUnder 
hure* bp the appbiaatio* of internal 
proeeare. The innor hole vae etreiehed 
from bb to % of an inok 



FIGURE 3 

A epUnder of mild eleel ruptured bp 
exeeeeive internal preeeure. Thie epl- 
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more uniform than that possible to 
reach in a gun by shrinking on hoops. 
This principle offers a very much bet- 
ter and cheaper way of constructing 
large artillery ; experimental guns 
were made by this method during the 
war, and now such guns are in reg- 
ular construction. 

Another problem on which much 
thought was expended was that of the 
piston by which these high pressures 
were to be produced. Many designs 
of elaborate apparatus were made, 
in which I attempted by various fea- 
tures of design to make the average 
compressive stress in the piston less 
than the pressure which it produces 
in the liquid. Fortunately all such 
elaborate schemes prdved unnecessary 
because the strength of steel for the 
simple compressive stress which the 
piston must support turned out to > be 
much higher than expected. Steel, 
when glass hard, can support an as- 
tonishingly high compression, al- 
though for most purposes glass-hard 
steel is much too brittle. 

M any different grades of steel 
were tried; any high-carbon 
steel that can be made glass hard will 
support 450,000 lb /in* or more, and I 
found one steel that required 760,000 
lb /in* to break it in pure compression. 
My experience with the piston empha- 
sizes the enormous value of simplicity 
in design. The results of my experi- 
ence can now after many years be 
reduced to an extremely simple receipt 
for producing the highest possible 
pressures: Take a strong piece of 
steel, bore a hole in it, fill the hole 
with a liquid and close the hole 
a plug that will Hot leak, and push as 
hard as you can on the plug. 
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Another problem wae to devise a 
method for piping a liquid under high 
pressure from one veseel to an- 
other, for obviously the experimental 
methods can be much simplified if the 
apparatus can be made in several 
parts connected by pipe. This was 
brought forcibly home after spending 
a month constructing a complicated 
apparatus of one piece of steel to 
avoid connecting pipe, and then hav- 
ing it break on the first application 
of pressure because of a flaw in the 
center of the ingot. The difficulty of 
flaws in the metal proved very serious, 
for, as may be imagined, pressures 
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as high as these will find out the 
minutest flaws. This particular diffi- 
culty has become much leas serious in 
the last few years with the introduc- 
tion of sound steel made in the elec- 
tric furnace. 

To return to the pipe, it is possible 
to obtain commercial steel capillary 
tubes with an external diameter five 
times the internal diameter, but such 
tubes will not stand permanently more 
than 60,000 Ib/in^, The difficulty was 
finally met by working out a method 
for drilling the connecting tubes from 
the solid rod; I have made such tubes 
with an internal diameter of 1/16 of 
an indi and 18 inches long. 


T he early work was not without a 
certain amount of danger, explo- 
sions continually occurring, and pieces 
of steel flying about with velocities 
sometimes high enough to penetrate 
six inches of hard pine planking. 
These dangerous ruptures were flnaUy 
found to be all of the same type, and 
to involve a possibility not previously 
recognised. This type of rupture was 
afterward studied for its own sake; 
4 p. Figure 6 this sort of rupture is 
illoitratod. The rod (A) passes com- 
pletely through a high-pressure cylin- 
der, coming out through stufilng 
b(HM (C), and within the cylinder its 
external curved surface is exposed to 
hydrostatic pressure exerted by a 
liquid in the annular space (B). 
Whm the pressure in the liquid rises 
high enough, the rod parts In the 
center iust as if it had been pulled 


apart by a tensile load, and the two 
parts of the rod are expelled through 
the stufflng boxes with much violence. 


In Figure 6 is shown one of these 
pinched-ofT rods; the pinching took 
place at the pointed end. For safety, 
the rod was expelled into a hole in a 
massive blodc of steel. The violence 
of the expulsion is suggested by the 
fact, which can be easily detected in 
the photograph, that the diameter of 
the rod was appreciably enlarged for 
at least one third of its length. 

The paradoxical feature of this sort 
of rupture is that there is no force 
lengthwise of the rod tending to make 
it break, but nevertheless the fibers 
are lengthened in this direction and 
eventually break. The effect in prin- 
ciple is much like pinching off a roll 
of putty between the fingers, only here 
the putty is solid steel, and the fingers 
which pinch it are a mobile liquid. 
The importance of such a*type of rup- 
ture for the theories of the engineer 
is evident. 

A VIEW of one of the finally 
evolved pieces of apparatus 
which has been in constant use for 
many years is showm in Figure 7. 
Pressure is produced in the upper 
cylinder (A) by a small piston (B) 
0/2 inch diameter) driven by the 
larger piston (C) (2.6 inches in diam- 
eter) of a hydraulic press, which in 
turn is operated by the hand pump 
(D). By means of the valves at (E), 
the pump (D) may be connected at 
will to the piston (C), or to the small 
hydraulic intensifler (H). The inten- 
sifier is used to produce in the high 
pressure parts of the apparatus an 
initial pressure of 30,000 Ib/in^. This 
initial pressure compresses to negli- 
gible volume any air accidentally pres- 
ent in the apparatus, and also takes 
up a large part of the compressibility 
of the liquid, thus making it possible 
to reach 200,000 Ib/in* with a single 
stroke of the high pressure piston. 
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which could not otherwise be accom- 
plished because of the necessary ab- 
sence of all valves in the high pres- 
sure part of the apparatus. The 
upper cylinder (A) is connected 
through the pipe (P) with the lower 
cylinder (G), which may be removed 
and altered to suit the experiment. 

P ERHAPS an unexpected feature of 
the apparatus is its small size, the 
cylinders being not over five inches 
in diameter. There is a real reason 
for this, because only the strongest 
steel will stand these pressures, and 
steel must be heat treated to bring 
out its greatest strength, and only 
small pieces of steel can be heat 
treated throughout their entire mass. 

With this apparatus a great many 
new phenomena have been investi- 
gated which there is no space to de- 
scribe here. Most of these phenom- 
ena have been accurately measured. 



Some of them, however, were of in- 
terest primarily because of their bear- 
ing on the design of the apparatus, 
and these were investigate only 
qualitatively. Thus it was found that 
no steel cylinder will support more 
than about 90,000 Ib/in^ without rup- 
ture, when the pressure is transmitted 
to it by mercury. The reason is that 
the atoms of the mercury, which are 
very small, are driven by the pressure 
between the atoms of the steel, where 
they amalgamate it. Another surpris- 
ing effect is that many substances nor- 
mally soft and pliablp berome enor- 
mously hard and stiff under pressure. 
Thus it is not possible to transmit a 
pressure of more than 60,000 tb/in> 
with ordinary oil, because the oil be- 
comes so stiff that it no longer flows 
under pressure. Pardfflne wax is 
made by pressure harder than ordi- 
nary machine steel; It is quite easy 
under high pressure to make a piece 
of steel flow by pushing it with a piece 
of paraffine. Soft rubber acts in the 
same way and becomes very hard. 
Sometimes a soft rubber washer be- 
comes so brittle that it cracks under 
pressure, and then the soft steel in , 
contact with it is forced in ridges 
Into the cracks in the rubber. That 
is, under high pressure soft rubber 
beoemes so hard that it may be used 
as a die to form steel. 
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The Wanderings of An OU WeU 

Automatic Surveying Machine Shows World's Deepest 
WelltobeSlJ FeetOutof Plumb at 6,000 Feet Depth 

r T is probable that the men who mining and petroleum engineer, Mr. directed to the photograph showing 
rush off to a newly discovered Alexander Anderson of Fullerton, Cal- the head of the well. At the back of 
oil district, put up a derrick, ifomia, to design a small and very the picture are seen several lengths 
and begin to ^re for oil, believe ingenious instrument that is capable of drill pipe, each section being 85 
> that they are driving their drills of making such a survey. It is so feet long. In the center at the top of 
vertically into the ground beneath small that it can be lowered bodily the picture is the end of the main 
them. If the drill should not go where into the drill, hole, and so accurate drill pipe, (the drilling machine, by 
it is pointed, it would bo a serious that, in its course down to the bottom the way, being of the rotary type,) and 
matter for these adventurers, for the of the well, it automatically records below this the pipe reduces in dlame- 
derrick is erected and the drilling and photographs on a reel of him ter until it is screwed into the top 


r 


is started upon a plot of ground 
which is selected under the be- 
lief that the quickest way to get 
at the oil is by a vertical well 
running straight to the supposed 
oil reservoir below. 

Not all of the experienced well 
drillers, and certainly not the 
trained mining and petroleum 
engineers and the geologists, 
have such a simple faith in the 
good behavior of the oil drill. 

These expert men are well aware 
that the progress of the drill on 
its way down to the oil-bearing 
sands is apt to be somewhat er- 
ratic; but none of them was able 
to determine the extent or the 
direction of these deviations 
from the vertical. If the well hole had Its exact position at any desired 
only been big enough to allow one to depth. 

descend, carrying with him a level. The survey machine proper consists 
inclinometer and compass, it would of a tube, SVi inches in diameter and 
have been a very simple matter to 7 feet long, as shown in the accom- 
plot the deviations, both in the verti- panying photograph. At its lower end 
cal and the horizontal plane, but this, is a conical plug welded Into the tube, 
of course, was impossible; the di- At its upper end, a top plug is welded 
ameter of the well was altogether too into the tube, and this connects by a 
small for that. coupling to toe tool joint pin at the 

It was reserved for a well-knoTO bottom of the drill pipe. Attention is 
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of the survey machine, which 
will be noticed projecting some- 
what above the mouth of the drill 
hole. The man to the left is 
standing upon the circular drill 
table, gear-driven, by which the 
boring bit is operated. The man 
in the center is screwing the sur- 
vey machine into the tool joint 
pin by means of a sprocket 
wrench. When the coupling up 
of the survey machine has been 
completed, successive lengths of 
the 85-foot pipe will be screwed 
on as the machine' is lowered 
into the well. At stated intervals 
the recording apparatus within 
the little tube will make a photo- 
graphic record of the inclination 
and of the variation in azimuth of the 
survey machine at successive levels. 

Now, consider the photograph 
shown in the bottom right-hand cor- 
ner of the page. This is a demonstra- 
tion frame which serves to show the 
method of operation of - the survey 
machine. The 7-foot 3Vi-inch tube is 
supported by three rods upon a circu- 
lar ring baseplate. Nota toe screws 
passing through the lower flange of 
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the ring by means of which the tripod 
can be leveled up. The tube is so 
supported at its mid-length that it can 
be swung freely in a vertical plane. 
Above its point of support, there is 
clamped to the tube a metal compass- 
card, or graduated horizontal circle. 
The amplifier attachment, and the 
telephone receivers, which will be 
noted in the hands of Mr. Anderson, 
are for listening in on the mechanism, 
and coordinating by stop watch with 
a time schedule on which “shots” are 
taken during the lowering of the sur- 
vey machine into the well. Carried on 
the base ring of the tripod and pro- 
vided with set screws for its adjust- 
ment, is a graduated vertical arc 



which is provided with a clamp at- 
tachment by which the survey tube 
can be held in any determined posi- 
tion. 

The illustrations show some of the 
surprising facts which were brought 
to light a survey with this machine 
of (he famous Olinda Well Number 96 
in Omngb County, California. This 
is the ddepert well in the worid. At 
the.timd tiut this survey was made, 
May, it had reached a total 


depth of 6,948 feet. At the present 
writing, it is down to over 8,000 feet 
We present a photograph of a glass 
model which was built fo show the 
amount of deviation from the vertical 
at the different levels. The plan of 
the underground course of the hole 
proves that, in addition to traveling 
very much out of plumb, the drill also 
moved in a general circular or rather 
rectangular direction. It shows how 
the course of the well would appear if 
it were projected onto the surface of 
the ground above. The survey ma- 
chine was lowered into the well to a 
measured depth of 6,522 feet. After 
each stand of pipe was attached and 
lowered, the machine automatically 
made a photographic record; an addi- 
tional reading was taken at the bot- 
tom of the hole, making a total of 75 
photographic readings. The survey 
started at 8:46 A.M. and reached bot- 
tom at 8:60 P.M. The following July, 
when the hole was 1,000 feet deeper, 
the machine was again lowered to the 
bottom of the well. 

M r. ANDERSON tells us that un- 
expectedly high temperatures 
„v.-. encountered and that they in- 
capacitated the batteries inside the 
machine, so that the photographic rec- 
ord ceased at a depth of 6,948 feet. 
The temperature was determined by 
laboratory tests made on similar bat- 
teries, and it was found to have been 
about 212 degrees, Fahrenheit. It is 
believed that with the use of improved 
insulation inside the machine, the sur- 
vey can be carried down to 8,000 feet. 
The first part of the hole, to a depth 
of 8,761 feet, runs in a general south- 
easterly direction; then the slope of 
the hole changes to a northeasterly 
direction and follows this course down 
to a measured depth of 6,962 feet. 
Here, the hole swings sharply around 
to a direction north 76 degrees west 
and maintains this course with the 
last reading at 6,948 feet. 

The glass model shows that there 
is a rather even rate of departure 
from the vertical from near the top 
of the well to the 6,000-foot level 
where the hole is not less than 617 
feet off vertical. From that level, it 
swings back towards the plumb line 
and Is 848 feet off vertical at 6,948 
feet depth. 

Now, let us see what is the sig- 
nificance of these erratic wander- 
ings of the well hole as revealed by 
survey. Let us suppose that oil had 
been struck at the depth of 6,000 feet, 
where the lateral drift has carried the 
wdl to its extreme distance of 617 
feet, measured horizontally from the 
derrick floor. This would mean that 
under the derrick there would be ex- 
actly 80 acres of untapped area. 

, Mr. Anderson, writing in Petreitv/m 
.Iforid, tells us that there is a good 
deal of literature dealing with the 



TRANSPORTING THE MACHINE 
Tkt dtviet it carried long ditlaneet from 
wtU to Kell. It ridet on a eteel frame, dt- 
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spacing of derricks according to theo- 
retical considerations. Such sugges- 
tions show that the great underground 
drift of wells was not formerly appre- 
ciated. Underground surveying of 
California rotary wells has demon- 
strated that wells in the same field do 
not follow parallel lines underground ; 
the amount of drift of two adjoining 
wells might also vary within wide 
limits. It is surprising to learn from 
this authority that Olinda Number 96 
is by no means an exceptional case of 
large drift, since the drift of some 
shallow wells has been found to ex- 
ceed that amount. Furthermore, the 
fact that wells drift in different direc- 
tions and by different amounts sug- 
gests that areas of untapped oil sand 
may exist under leases that are seem- 
ingly fully drilled. 
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DBTBRMINING THE EFFECT OF SUNUGHT ON PLANT GROWTH 
Tht plantt to be teited are placed on enutU care and expoeed to eunligbt for d«/ln<ta periode 


Our Agricultural Ellis Island 

How the Department of Agriculture is Using a Famous Old 
Virginia Estate as a Testing Ground for Immigrant Plants 

Br GEORGE H. DACT 

A lmost under the shadow Chesapeake and Ohio Canal which ence forever. The investigations 
of the huge radio towers penetrated a part of Arlington Farm have saved untold millions of dollars 
at Arlington, Virginia, and and is still in use. Sutwequently, Gen- annually for American agriculture, 
contiguous to the borders eral Lafayette and his son visited at Fully to appreciate Arlington Farm, 
of our greatest national the manor house which once stood one must browse through the pages of 
cemetery, is located the finest plant where the sui>erintendent’s home at dog-eared histories and time-stained 
proving-ground under the sun — an Arlington is now situated. After the records, liiey add the sparkle of ro- 
outdoor laboratory for grain, grass, tumultuous times of the Civil War, mance and the tinge of adventure to a 
fruit, flower, crop, bulb and soil re- Arlington — once the scene of brilliant national estate which now is used as 
search whose fame has reverberated fetes and parties — slumped into die- a try-out center where old theories, 

around the world. card and was used by the War De- new-fangled ideas and agricultural 

Spacious and palatial Arlington partment as a mammoth pasturage speculations and surmises are sub- 
Farm, a cradle of American history for army mules. Negro squatters took jected to thorough tests, 
and a clearing house through which possession of some of the outlying Where John Parke Custls once pro- 
thousands of foreign crops, fruits, land, where they built crude cabins, duced com, cotton and tobacco and 

nuts, berries and vegetables have It was exactly 28 years ago when where his son, George Washington 

gained citizenship in these United the War Departoent transferred the Parke Custis, later lived and gained 
States, annually attracts agricultural tract of 400 acres to the United States fame as a prince of hosts. Uncle flam, 
scientists and visitors from the four Department of Agriculture to be used master-farmer, now cultivates rolling 
quarters of the earth. It is unique as a plant, fruit and crop experimen- fields and levd bottomland^ 
and unrivaled in its distinctiveness, tal station. From then to the present 

There is not another experimental day, government experts have been King of England granted a 

enterprise in all creation ^t is the buMly engaged in reclaiming the im- X patent to the colony of Virginia 
equal of this farming estate which poverished fields, and in providing es- to Lord Culpeper and the Earl of Ar- 
nestlea close to the banks of the mean- sefitial buildings, laboratories, green- lington, during the days when kiiM 
dering Potomac. houses, fertiliser factories, cold stor- breeches and silken ruffs were Ih 

age facilities and other research ap- style. Arlington Estate was chrlst- 
T? ATE’S shuffle has written a most pllancc^ Today, Arlington Farm is ened in honor of the latter celebrity, 
Jr curious history at Arlington the ofiUra testing ground for the most by a certain Kpbert Howson who so- 
Firm. Once it was the beloved home extensive experimentation in soil till- cured a grant to 6000 acres of North- 
of the notable Custis family of Vir- age, crop production and plant life em Virginia land from Sir William 
glnla, and was widely heralded as a ever attempted. Unde Sam spends Berkdey. Eventually, Howson tripled 
center of lavish hospitality. Later, it from 360,000 to 400,000 dollars a year Arlington to General John Alexahder 
was the scene . of some of George in scientific research at this great es-. for 64 hogsheads of tobacco. 
Washington’s surveying exploits. Our tablishment. Epochal results have During the latter months of the 
first President surveyed and con- been secured since the inception of the Revolutionary War, John Parke Cus- 
strueted a viaduct under the historical test farm, and these justify its exist- tls purchased 1100 acres of Arlington 
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Estate from General Alex- 
ander, paying 1100 pounds 
in Virginia currency for the 
property. Mr. Custis was 
the son of Martha Wash- 
ington, America’s “first lady 
of the White House.” George 
Washington Parke Custis, 
the adopted son of General 
George Washington, in the 
course of time, became the 
sole owner of Arlington 
through inheritance. 

The first agricultural fairs 
and livi^stock exhibitions in 
the United States were cele- 
brated at Arlington Estate 
during the occupancy of 
George Washington Parke 
Custis. He was a pioneer 
patron of pure-bred stock. 

He offered prizes and the use 
of his estate to rival stock- 
and farmers who assem- 
bled their fat, sleek-condi- 
tioned horses, cattle, sheep 
and swine in order that experienced 
judges might select the annual cham- 
pions. 

Upon the demise of George Wash- 
ington Parke Custis, Arlington be- 
came the property of his daughter, 
Mary Ann Randolph Custis, who, in 
1831, was married to Cadet Robert E. 
Lee of the West Point Military 
Academy. 

T he next remarkable events 
chronicled at Arlington, occurred 
after the abandonment of the estate 
by the Lee family, Robert E. Lee mov- 
ing to Richmond where he became 
military leader of the Confederacy. 
Shortly thereafter, Arlington was con- 
fiscated by the Federal Government 
and was used for some time as one 
of the Union Army headquarters. 
Three years later, it was sold for tax 
arrears and was purchased by Uncle 
Sam for 26,000 dollars. It was not 


until 1877 that the Lee family finally 
won a settlement from the Govern- 
ment for its treasured and cherished 
estate. At that time, the courts 
awarded 160,000 dollars to George 
Washington Lee, the chief surviving 
heir. 

The original Arlington Estate is 
now subdivided into three units, each 
of outstanding national and histori- 
cal importance. One tract composes 
Arlington Cemetery, designated as 
such by Abraham Lincoln. Another 
portion now consists of the Fort 
Meyer (Virginia) Military Reserva- 
tion where leading detachments of the 
United States Cavalry arc stationed. 
The third body of land has been im- 
proved and perfected as Arlington 
Farm, where America’s most intricate 
crop-production riddles are solved. 

You can appreciate that the plant 
research at Arlington Farm can be 
continued to the milienium when you 


understand that civilized man 
now uses only about 200 of 
the more than 600,000 dis- 
tinct species of plants which 
have been identified. One of 
the great works of the De- 
partment of Agriculture is to 
introduce and test out at Ar- 
lington Farm as many of the 
unused plant varieties as are 
adaptable to American soils 
and climate. This is a pro- 
digious assignment. 

Take the case of soy beans, 
for example. All the leading 
species of this billionaire crop 
now in use in the United 
States were first tested as 
plant Immigrants at Arling- 
ton Farm. Selections were 
made which have proved to 
be valuable mortgage-lifters 
in the different sections of 
our continent. Today, i 
than 1,500 additional varieties 
of soy beans are being studied 
by science as they grow in Arling- 
ton’s fertile fields. Translate these 
figures pertaining to one specialized 
crop into terms of the several hun- 
dred crops which are experimented 
with, and you can visualize the mag- 
nitude of this matchless agricultural 
project. 

E ven in this day of our 48 state 
experimental farms, agricultural 
colleges and thousands of sub-stations 
with scientific experts working con- 
stantly, the food-producing power of 
the world is still practically unknown. 
This is because science has only just 
begun to study, in a modern way, the 
relative performance of different 
plants. Arlington Farm is the leader 
in this campaign to unlock the secrets 
of plant production which, since the 
dawn of human existence, have been 
barred from man’s knowledge. To 
help find the plant which will produce 
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A COMPLETE FERTILIZER FACTORY 
One of tho fvll-tizo monufacluring-plant inataUaiiono at Arlingto* Farm 

the best food results of any that can 


be grown on every acre of land in 
this country, is, in general, the broad 
policy of the United States Depart- 
ment of Agriculture. A veritable 
Hood of plant life annually flows from 
all parts of the globe to Washington 
and eventually is tested under practi- 
cal field conditions at Arlington. 

The finest arterial highways and 
cross-country boulevards in America 
.trace back to research of one kind or 
another which has been consummated 
at Arlington. The Bureau of Public 
Roads, since its rise to international 
prominence as a highway investiga- 
tor, has conducted the majority of its 
experiments at this research factory. 
The purpose of many of these tests 
has bwn the ultimate development of 
standardized systems of highway con- 
struction — the building of roads 
which will not only withstand current 
vehicular trafllc but which will resist 
the wear and tear of the ever-increas- 
ing potential burdens and loads. 

The influences of freezes and thaws, 
drainage and drought on permanent 
roads have been surveyed; vlralithic 
and strength tests of concrete have 
been made. Subgrade research, the 
effects of six-wheeled trucks on high- 
ways, the impact influences of heavy 
loads, the use of original machines 
to simulate heavy traflk on test roads 
—these and hundreds of other ex- 
periments have been performed. 

M uch that we know about soils 
. and fertilizers results from Ar- 
lilji(t0li*8 practical research. During 
tRR iMt 14 years, experiments in the 
po^uction of high quality, concen- 
trated fertilizers from low-grade ma- 
teHala have yielded revolutionizing 
results In this campaign, the gov- 
ernment Bpeclalista had to Invent new 
fertilizer factory apjfliances, includ- 


ing electric blast-furnaces. They per- 
fected miniature fertilizer factories 
and made the experimental products 
under commerciid conditions. Now 
they are testing these concentrated 
fertilizers— tho “T. N. T.” of the 
plant food world — in all parts of the 
country. The potential results will 
be the annual saving of millions of 
dollars in fertilizer freight and 
storage bills. The concentrated fer- 
tilizers, which are four to five times 
as rich in plant food as ordinary 
commercial fertilizers, can be shipped 
long distances at comparatively low 
costa and used to grow three stalks 
of grain where one half-starved 
specimen previously was produced. 

The fine turf gardens at Arlington 
are the best which greensward tech- 
nique ever grew. The United States 


Golf Association co-<q[>erates with the 
Department of Agriculture in test- 
ing out hundreds of different kinds 
of grasses, fertilisers, greens-keeping 
methods and insect and disease eradi- 
cation systems at this northern Vir- 
ginia station. The creeping and vel- 
vet bents— the premier golf-greens 
grasses of the central, northern and 
northwestern United States— have 
been selected and improved. The 
Government’s tests of grass growing 
annually save millions of dollars to 
the 2,000 or more golf club courses 
and public links now in use in this 
country. 

T WO hundred acres of cultivated 
crops were grown, mostly in dim- 
inutive experimental tracts, at Arling- 
ton last year. Breeding, disease re- 
sistance, fertilizer, soil-inoculation, 
self-sterility, germination and seed 
treatment tests of various kinds have 
been made. Such important conuner- 
cial bulbs as Easter lilies, narcissus, 
hyacinths and tulips are being raised 
under practical field conditions to 
solve all the commercial problenu 
associated with that economic indus- 
try. Several acres of drug and 
poisonous plants are also produced 
for scientific purposes. Field and 
greenhouse studies of root-nodular 
bacteria which occur on all legumi- 
nous plants are in progress. Crop 
rotation as it Influences the develop- 
ment of beneficial and harmful bac- 
teria is also under the microscope 
of scientific test. The riddles of 
sugar beets, tobacco, cotton, sugar 
cane, vegetables, truck crops, grains 
and hays are being explored and 
answered accurately from practical 
investigations under “dirt-farm” con- 
ditions. 

More than 60,000 introductions of 





SCIENTIFIC AMERICAN 


SI 



foreign plants have been raised tinder 
the observant eyes of farming ex- 
perts. Durum wheat brought in from 
Russia 18 years ago, tested and popu- 
larized by Uncle Sam, now yields 40,- 
000,000 bushels, annually worth 60,- 
000,000 dollars to American farmers. 
Hairy Peruvian alfalfa Imported in 
similar manner and acclimatized in 
California, now adds an extra 5,000,- 
000 dollars a year to the farming in- 
come of the Golden State. The nota- 
ble Pima cotton of Arizona, which 
produces a 20,000,000 dollar annual 
crop, was Introduced from the Nile- 
fed fields of Egypt via the United 
States Department of Agriculture. 

A MERICA’S date and flg grow- 
L ing industries came into being 
through Arlington Farm’s assistance. 
Sudan grass from Africa which made 
good in Virginia trials, now is an es- 
tablished economic crop in this coun- 
try. It produces hay and forage 
worth 15,000,000 dollars every 12 
months. Japanese sugar cane, a 4,- 
000,000 dollar crop, Rhodes grass, a 
million dollar forage, Siberian millet, 
another millionaire, and feterita from 
the Sudan, which produces 12,000,000 
dollars’ worth of feed a year, arc 
other plant immigrants which have 
been naturalized in the United States 
as a consequence of Arlington’s scien- 
tific aid. 

A rare tree from Molokai, now 
under test, produces a crop like 
cotton; a tropical tree from Nigeria 
yields berries which will even sweeten 
vinegar; a palm tree from Para which 
bears a fo^ like a potato; a new 
fruit tree from West Africa with 
bunches of edible peach-like fruits; 
a variety of Job’s-tears from Brazil; 
tpekboom from South Africa; hua- 
lUitli from Mexico, a grain raised 
extensively by the Aztecs which pros- 


pers in arid regions too dry for com ; 
chayotea from Central America; the 
inga, a tropical walnut from Guate- 
mala, and the m'fsama melon, the 
chief water supply of travelers in the 
Kalahari Desert, are other extraor- 
dinary plant immigrants now being 
grown under national observation. 

The wonderful discovery that day- 
light exposure is the most important 
factor which Influences plant growth 
was made at Arlington, where a mul- 
tiplicity of plant specimens were 
maintained in cells as dark as the 
corridors of Stygia. These plants, in 
tubs and boxes placed on small cars, 
were hauled outdoors daily on steel 
tracks and exposed to sunlight on 
definite schedules. These experiments 
revised the world’s oldest theories 
about plant growth, for they proved 


that daylight was more important 
than either temperature fluctuations 
or seasonal cycle in the development 
of plant life. 

P ROBABLY the finest collections of 
roses and peonies ever grown are 
raised annually at Arlington in co- 
operation with the American Rose 
Society and the American Peony As- 
sociation. Excellent collections of iris, 
hardy chrysanthemums and other or- 
namentals are also produced. 

The Government operates a large 
experimental cold-storage laboratory 
at Arlington, where the responses of 
fruits and vegetables to simulated 
marketing journeys and processes are 
studied. A circulatory refrigerated 
brine system penetrates the 16 cold- 
storage rooms whose combined ca- 
pacity ia eight carloads of foodstuffs. 
Potatoes, citrus fruits, nuts, perish- 
able vegetables and similar products 
are stored and studied under a vast 
variety of conditions. 

The national Bureau of Chemistry 
also maintains an important color 
laboratory at Arlington where re- 
search In the certification of food 
colors is conducted. Investigations 
of biological stains and dyeatuffa 
have also been made. The outstand- 
ing grain-dust explosion research, 
which has saved hundreds of lives 
and many million dollars’ worth of 
property for American industry dur- 
ing recent years, has been carried on 
at the estate where the Custis family 
formerly resided. Small- models of 
grain devators, factories and food- 
supply plants have been made and 
blMt^ to smithereens in the process 
of these trials. 

All In all. Uncle Sam’s 26,000 dollar 
land purchase has proved of inesti- 
mable worth to the nation. 



Dttwiidnint tk* tsitaWWr o/ srs.» /or prooM <• as pmrt of tkt work 
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INTERIOR OF METEOR CRATER, NEARLY A MILE ACROSS 

Here tk4 photographer 


The Most Fascinating Spot on Earth 

A Comet, Weighing Millions of Tons, Is to Be Sought 
Where It Lies Buried in Arizona 


M uch has been written and 
published about the Me- 
teor Crater of Ariaona, 
but it appears that most 
people have only a hazy 
knowledge of the subject at best 
This is due, I think, to the fact that 
the technical publications about it 
have never had wide circulation; and 
to the fact that the 
more popular articles 
on the subject which 
have appeared from 
time to time have often 
been woefully dis- 
torted. It is a subject 
that seems to challenge 
the imagination of the 
average newspaper 
writer, and several of 
them have entirely out- 
done the actual facts in 
their sensational de- 
scriptions of it. 

The physical aspects 
of the Crater are sim- 
ple. In a flat, treeless 
plain there is a round 
hole, surrounded by a 
raised rim of crushed 
rock. The hole is about four-fifths 
at a mile in diameter, and some 460 
feet deep, not counting the height of 
the Mm, which rises on an averags 
120 feet above the plain. This makes 
the total depth of the hole below the 
crater’s rim about 670 feet. 

The geological formations of the 
region are alM simple, being horizon- 
tal sedimentary rocks. Except where 


By d: MOREAU BARRINGER, JR. 

affected by the impact of the meteor- 
ite, they are undisturbed and lie quite 
level. The surface of the plain is 
limestone of Permian age, with here 
and there a few remnants of purple 
sandstone of the Triassic period re- 
maining on top of it, as little hills. 
Below the limestone, which is about 
260 feet thick, lie a thousand feet of 


Science Backs Meteor Crater 

Because certain people, reluctant to believe the unprece- 
dented, regard as sensational the theory that Meteor Crater 
was formed by the In^ct of a giant meteor which struck 
the earth, we have obtained the following definite state- 
ments from two well-known scientists; 

*T am perfectly willing to make a stroim affirmative state- 
ment in support of Mr. Barringer's article,” writes Dr. W. 
F. Magle of the Palmer Physical Laboratory, Princeton Uni- 
versity, *7101 there ought to be no need for it. There is 
no reasonable doubt tiM the Crater was formed by the fall 
of a meteor and that tUa meteor is buried in it.” 

Dr. Ellhu Thomson Director of the Thomson Laboratory 
of the General Electric Conmny, srrites, 'T am very willi^ 
to be qiMted as foUowa: There can be no question of the 
Crater being made by masses of meteoric iron, and that an 
enormoue mast of euch iron remains buried under the south 
wall of the Crater.'” 

rfie Editor. 


lucidity I shall refer to these beds by 
their local geological names. The 
remnants of purple sandstone belong 
to the Moencopie formation; the lime- 
stone is the Kaibab limestone; the 
white sandstone in the Coconino; and 
the hard, red sandstone below is 
known as the Supal formation, or 
more commonly, as the ' tted Beds." 

Except in the neigh- 
borhood of the Crater, 
these rocks, as I have 
said, are lying level and 
undisturb^ Around 
the edges of the hole, 
however, they are 
greatly cracked and 
broken, and have been 
rais^ up so as to slope 
radially away from the 
hole in all directions. 
Those rocks which once 
occupied the hole itself 


soft, 'white sandstone, also Permian. 
The lowest mestbers of this bed have 
a y^owii^ or brownidi tinge, but 
the majority of it is white. 
Bdow this lies an indeterminate 
thickness of hard, red ssnd8ton^ 
quite different in both structure, and 
hardness from the white sandstone 
above. This ia Mther Permian or 
upper Carbmilferous. For greater 


into fragments of all 
sizes and thrown into 
the air, from whence 
some of them fell back 
into the hole, partly 
filling it, the remainder 
being scattered and piled up around 
the rim,' 

Mixed with these fragments around 
the h<de and on the plain a short dis- 
tance from .it there have beew/OMnd 
0 for grofUtr of iron metoor- 

it*a than have, been found on M iho 
rest of tho tartko turfaeo pwt to- 
gether. And, what Is even more strik- 
ing, the doser you get to the bole the 
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more you And. In other words, the 
center of the swarm of meteorites and 
the center of the Crater coincide. 

In addition to the solid, metallic 
iron metorites, there has been found 
a great quantity of pieces of iron 
oxide, which by its structure and com- 
IMWition, has been shown to have been 
derived, by terrestrial oxidation, from 
meteoric iron. The distribution of 
these fragments is the same as that 
of the metallic iron. Both are found 
intimately admixed with the material 
excavated from the hole — in othei 
words, the excavated material and the 
meteorites got there at the same time. 

T his is sufficient data on which to 
advance a proof of the metoric 
theory of the origin of the Crater. 
Either the hole was made by a metor- 
ite or a cluster of metorites, or else the 
juxtaposition of the hole and the me- 
teorite is accidental. If accidental, 
then you have the coincidence of an 
unprecedented fall of meteorites hit- 
ting the same spot on which sudden- 
ly appeared an unprecedented crater 
in sedimentary rocks, and hitting it 
at the same instant of time in which 
the crater was made. The chances 
against such a coincidence are, of 
course, many billions or trillions to 
one. Many other proofs of the me- 
teoric theory have been advanced, but 
this one has always seemed sufficient 
to me. 

It was quite sufficient, also, for my 
father and the men who were inter- 
ested with him in the first explora- 
tion of the Crater. As soon as they 
had established not only the coinci- 
dence of location of the meteorites 
and the hole, but also their simultane- 
ity in time, they acquired the property 
and set to work to find the main mass 
of the metorite. That was in 1903. 
They reasoned (mistakenly, as we 


now know, for hindsight has a few 
advantages over foresight) that, since 
the hole was round, the meteorite 
must have fallen vertically, and there- 
fore be in the center of the hole. On 
this assumption they started a shaft at 
the center of the Crater, from which 
they expected to run radial drifts, 
like the spokes of a wheel, when they 
reached the required depth, until they 
encountered the mass. They knew 
that the meteorite had not penetrated 



MAP OF METEOR GRATER 
Thi* of artklet mil b« madt 

mucK clearer if the reader will etuilu 
the angle of dip of the itrata all 
around the Wm, ae indicated bg figurce 
on the map. At the north, they are 
nearly horieontal; on either eide they 
change gradually a* the eauth rim ie 
approached, finally etanding on edge; 
above the buried body they are hori- 
eenlal again, but tkie portion urae 
raieed bodily tOO feel by the impact, 
inelead of being bent. Thie part ie 
termed the “areh" by the author 

more than 1300 or 1400 feet below 
the surface of the plain, because no 
piece of the Red Beds, which lie at 
this depth, had been thrown out. 

But in the shaft at the depth of 
200 feet they encountered an un- 
expected obstacle, A great deal of the 
soft Coconino sandstone had been so 


shattered by the impact as to be in 
the form of fine white dust — so fine 
that 66 percent of it will pass through 
a 200-me8h screen. This silica dust 
became mixed with water in the cen- 
ter of the Crater — for the catchment 
area of the crater, 4000 feet in diam- 
eter, is considerable and collects all 
the scanty rainfall which falls on it 
— and had made a quicksand through 
which they were unable to drive their 
shaft. Luckily, as we have since dis- 
covered, this quicksand is only local 
and is confined to the central portion. 

T he next step was to sink deep 
drill holes in an effort to locate 
the mass. Still proceeding on the 
theory of a vertical fall, they thor- 
oughly explored the central portion of 
the great bowl to a depth of a thou- 
sand feet. This drilling, although it 
failed of its purpose of finding the 
mass, did disclose some interesting 
facts. Prom the floor of the central 
iwrtion of the Crater to a depth of 
some 90 feet, the ground is composed 
of stratified lacustrine sediments, prac- 
tically all crushed sandstone and 
limestone. 

From 90 feet down to 600 or 800 
feet, the ground is a jumble of large 
and small fragments of limestone and 
sandstone, unstratified. This is the 
material which was thrown into the 
air at the time of the impact, and 
immediately fell back into the hole, 
partly filling it. In this material were 
found a great number of small specks 
of oxidized meteoric iron— -possibly 
sparks thrown off by the advancing 
meteorite. Two very interesting forms 
of rock were also found in the shaft 
and in the drill holes, both of them 
metamorphic products of the white 
Coconino sandstone. They are known 
as Variety A and Variety B of the 
metamorphosed sandstone. 



■■ SuoaiCRcd Beds) awosTOHi 


CR088 SECTION OF METEOR CRATER, APPROXIMATELY ALONG A NORTH AND SOUTH LINE 



it not aeeuraiely known, but the drill holee indieatod above, 
coupled with the knowl^e that a paraboloidal hole would 
bo made by the projeotUe, eetabUeh it relatively well 
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Variety A, (which is also fovad 
outside the Oater on the rim) ap> 
pears, at flrst fiance, almost like the 
unaltered sandstone. Its structure. 
Jointing, and cross-bedding arc quite 
distinct But the rock is soft and 
friable, and a closer examination re- 
veals that nearly every individual 
sand-grain in it has been so cracked 
and shattered that it can be rubbed 
to dust between the fingers or on a 
piece of glass. One of the workmen 
aptly termed it “ghost sandstone." 
The explanation of the phenomenon 
is not easy, but it would appear that 
a shock-wave, of sufficient intensity 
to crack the sand-grains, ran through 
the solid rock ahead of the impacting 
meteorite, and ahead of its excavat- 
ing effect When the big chunks of 
sandstone were subsequently broken 
and thrown out most of the sand- 
grains in them were already thorough- 
ly cracked, (like a cracked window- 
pane that still stay in the jamb) but 
the structure of the rock itself was 
practically unchanged. The only ma- 
jor change in the structure was the 
development of cleavage planes, at 
various angles to the bedding. 

T he second type, or Variety B, of 
the metamorphosed sandstone, is 
quite different. Here the metamorph- 
ism was due to heat, caused by the 
friction of the advancing meteorite. 
This heat was locally so Intense as to 
fuse the silica, and the resulting Vari- 
ety B is sometimes quite glassy. 

Where friction between parts of the 
meteorite and the rock produced 
fusion of the latter, one would also 
expect to find evidence of fusion or 
volatiliution of the former. And 
this is the case. Here and there, on 
pieces of the Variety B sandstone, 
are found yellowish and dark stains 
of iron oxide, which always give a 
reaction for nickel This reaction for 
nickel, by the way, is used as a con- 
clusive proof of the meteoric origin 
of the material tested, for all parts 
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of the meteorite cany from 4 to 8 
percent of nickel, while no trace of 
nickel has been discovered in any of 
the unaffected indigenous rocks. 

On the strength of this slight stain- 
ing by vapors of meteoric iran, it has 
been suggested by some that the en- 
tire mass of the meteorite (smne 10,- 
000,000 tons) may have been volatil- 
ised by the impact, and so have dis- 
appeared. To anyone familiar with 
the staining powers of iron oxide such 



VARIETY B 


App«ara*M «/ the nutamorphoied 
aanditene, pradueed by the terrifte 
/rtetioH of the meteorie bodu a* it 
patted throagh tS« landttene 

a theory is manifestly impossible. 
Ten million tons of iron, if converted 
into oxide, could spread a red, insolu- 
ble coating, one eighth of an inch thick 
over more than 800 square miles; or a 
deposit two feet thick over an area 
two miles square around the Crater. 
Instead of any evidence of such stain- 
ing, we find all the rocks of the region 
peculiarly white and free from iron, 
except for the infinitesimal amount of 
the Variety B which is discolored in 
the way I have described. 

Both Variety A and Variety B of 
the metamorphosed sandstone present 
additional proofs of the meteoric 
theory. The shattered sand-grains 


of Variety A clearly show the 
effect of a sudden terrific blow, rather 
than the effect of any volcanic exr 
plosion. The same is true of. the 
millions of tons of "rock flour"— that 
is, finely pulverised sandstone which 
forms part of the rim and crater. 

But to continue with the drill holes. 
At depths ranging from 600 to 800 
feet, the drills encountered solid sedi- 
mentary rock, bedded horisontally, 
and showing no effects of alteration 
since the late Paleozoic gedogic 
time when they were laid down in the 
sea. At a little below 800 feet, the 
Red Beds sandstone appeared, in 
place and entirely unaltered. One 
drill went over 100 feet into this 
standstone and, of course, found no 
evidence of alteration there. Seven 
drill holes sunk in the central portion 
of the Crater entered the Red Beds 
sandstone and all showed it to be in 
place and unaffected by any agency. 

H ere were two important pieces 
of information. Finding the 
depth of the Red Beds gave pretty 
accurate information as to the depGt 
at which the meteorite must lie buried, 
and finding the rocks unaltered below 
that depth gave additional proof that 
whatever caused the hole came from 
above and not from below. No vol- 
canic or steam explosion could have 
caused all that havoc in the overlying 
rocks without disturbing the beds be- 
neath. 

But although these drill-holes fur- 
nished a lot of interesting and use- 
ful information, still they failed to 
disclose the whereabouts of the me- 
teorite. And, furthermore, they used 
up most of the funds available for 
the search, so that work was sus- 
pended. That was in 1908. 


In the next Ueue Mr, Barringer 
wUl tell hme an aeeidentai diaeov- 
ery pointed out the direction of flight 
of the projectile from space. Thie 
diecovery virtually locatee it. 
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THE OLD AND THE NEW VIEW ON STATE BARGE CANAL 


A loveli! ttrttcA of the old Chtnapealcti and Ohio Canal henide the Two grain hargeo on the State Ba 

Potomae. The firit eurveya were made hy George Waehington leaving Lock Number t near the to 

Uncle Sam, Spendthrift— XI 

Failure to Develop and Deepen Our Lake and River Systems 
Causes an Enormous Economic Loss 


M any an American who 
has journeyed through 
Europe with an observ- 
ant and unprejudiced 
mind must have noted 
how extensive are the canai systems 
of Europe, and what an abundant use 
is made of the inland navigation fa- 
cilities thus afforded. He may have 
memories of a trip up the Rhine, and 
not the least permanent of all impres- 
sions is that of the stream of barges 
of large size that moved in continuous 
procession up and down that busy 
waterway; and the same conditions 
may be noted all over Europe, The 
dam and the dredge have done their 
work ; banks have been raised and en- 
tirely new connecting canals cut at 
strategic points. It appears to the 
traveler that much of the continent 
of Europe is net-worked with canals 
that are teeming with traffic. 

In returning to America, with these 
impressions still, strong in the trav- 
eler’s mind, he must have been struck 
with the nmgniflcent liberality with 
which Nature, by means of lake, river 
and stream, has provided immediate 
or prospective waterway systems. If 
so, his admlratlcm was tempered with 
the thought that America, for all her 
shrewdness. Intelligence and activity, 
has practically fhiled to make use of 
the promising transportation facilities 
thus provide 

Oh yes, we have some canals and 


By J. BERNARD WALKER 

we have done some dredging; but the 
work has been done in a haphazard, 
desultory way, without any broad- 
visioned plan or any ordered, contin- 
uous work. The vast floods, which at 
the hour of writing are spreading 
desolation throughout the Mississippi 
Valley, are chargeable to the fact that 
the work done has been "spotty,” both 
as to time and locality. Had the 
money which has gone into the Missis- 
sippi River improvement been spent 
where and when the United States 



LOCK ON WELLAND CANAL 


Engineers Corps directed, the levee 
protection of the river would today 
be an accomplished fact, and the 
mighty flood would be moving quietly 
within its predetermined and amply- 
protected channel. 

We ask the reader to consider here, 
and very briefly, some of the magnifl- 
cent waterway facilities of the United 
States which need only the hand of 
the skilled hydraulic engineer, and — 
in view of the enormous economic con- 
ditions to be obtained — a moderate 
expenditure of capital, to give them 
rank among the great transportation 
facilities of the country. First in im- 
portance, we place the construction of 
a shipway from the Great Lakes to 
the sea; the deepening and control of 
the Mississippi River; similar work 
upon the Tennessee, the Arkansas and 
Rio Grande Rivers; and particularly 
upon that noble stream, the Columbia 
lUver in the northwestern part of this 
country. 

'The opening up of a seaway through 
the St. Lawrence River for ocean- 
going ships is, of course, i^mately 
tied in with the raising of the lake 
levels and the deepening of the chan- 
nels leading to the various great in- 
land ports. The whole question has 
beon most carefully studied by the 
United States Engineers Corps; the 
main facts of the situation — consid- 
ered as an engineering problem— and 
the practical way to meet them, are 
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-weQ known and have been dearly ex- 
plained in varions govemment re- 
ports. Enthusiastically bacl{ of the 
proposed eeaway Is the Secretary of 
the- Department of Commerce, Mr. 
Hoover, who is himself an engineer 
of world-wide reputation. 

A S regards this Great Lakes-to-the- 
.sea project, the first problem to 
be solved is the raising of the lakes 
to a predetermined level and their 
permanent maintenance at that level 
Hitherto, this problem has been in the 
hands of the politicians, and under 
their benign guidance, the various 
states and cities in the lake region 
are engaged in an unseemly squabble, 
upon which to date there has been 
spent a sum of money which would 
have sufficed to build the simple reg- 
ulating works which would solve the | 
problem of levels overnight. The 
United States Engineers’ plan calls 
for the building of certain submerged 
weirs, notably at the Lake Erie en- 
trance to the Niagara River and at 
the entrance of Lake Huron to the 2 
Detroit River. The Great Lakes pro- • 
vide the finest inland transporta- < 
tion system in the world, but traflk 
which seeks to pass to the sea must i 
go through ”bottie-necks” of 11 and 1 
12-foot canals. < 

Three deep-sea canals have been pro- i 
posed. One is from Lake Ontario to « 
the Hudson by way of the new Wei- i 
land Canal between Lake Ontario and ( 
Lake Erie. Another calls for devel- ] 
oping a so-called ’'all-American route” i 
which, in addition to the Lake Ontario- 
Hudson project, would build a new 1 
ship canal in American territory along t 
the south side of Niagara, a costly 1 
work which, in fact, would be a du- ( 
plicate of the Welland Canal. The ( 
third — and to our thinking the most i 
seilsible and unquestionably the cheap- < 
est route — ^wotUd be to deepen the i 



OBwIbi OaUomy 
A LOCK ON CHAMPLAIN CANAL 
The Lake Champlain Canal ie one of 
the important tributariee of the New 
York State Barge Canal 

St. Lawrence River by means of dams 
— ^this last to be a joint undertaking 
of the United States and Canada. 

As regards the St, Lawrence route, 
the locks of the Welland Canal havo 
been built with a depth of 80 feet to 
enable the canal ultimately to carry 
that depth throughout. If an imme- 
diate depth of 25 feet is adopted, it 
vrtll permit the passage of 88 percent 
of all ships that now enter American 
ports, and its estimated capacity is 
80,000,000 tons per annum. 

The report of the United States 
Engineers of December 6, 1926, es- 
timated the cost of the Lake Ontario- 
Hudson route at 606,000,000 dollars; 
of the all-American route at 631,000,- 
000 dollars — and neither of these 
routes will offer any returns by the 
development of water power. The 
net cost to the United States and Can- 


adian Governments of the St Law^ 
rence route is estimated by the Joist 
engineers of the two governments as 
between 128,000,000 dollars and 148,- 
000,000 dollars. As regards the hydro- 
electric power which would be derived 
from the great rapids which now ob- 
struct river navigation, the commis- 
sion estimates that the complete prac- 
tical power development of the river 
will reach a total of about 6,000,000 
Installed horsepower. 

Now, the opening up of the ports 
of the Great Lakes to direct ocean- 
going traffic between them and porta 
of the world is a matter of huge eco- 
nomic interest to the 18 states which 
represent that portion of the country 
adjacent to the lakes and which would 
be served by such a Great Lakes sys- 
tem. A sufficient answer to the ques- 
tion "why are these states of the mid- 
west BO enthusiastically in favor of 
building the St. Lawrence Canal?” is 
to say that this improvement will de- 
crease the costs of the export of grain 
by seven to eight cents a bushel. Not 
only will this decreased charge lower 
the cost to the farmer of reaching his 
foreign market, but it will be a defin- 
ite addition to the farmer’s profit. 
Furthermore, it will make possible 
the introduction of the manufacturers’ 
raw materials to the interior states on 
a much cheaper basis. 

AS the matter now stands, all for- 
/xeign shipments of agricultural 
produce have to be taken to the near- 
est port on the seaboard, either di- 
rectly by rail, or by combined rail and 
lake shipping, with a second transfer 
from lake to rail for the Journey to 
the seaboard. 

In this connection, we invite atten- 
tion to the accompanying map, show- 
ing the position of the eighteen states 
and their cities with reference to Lake 
ports and to Atlantic and Gulf ports. 
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When the St Lawrence Ship Canal 
has been built the various lake ports 
will be able to load, let us say grain, 
direct for Europe as is now done at 
the ports on the seaboard. The great- 
ly improved position of the shipper 
as regards the cost of rail transporta- 
tion is shown by a study of the figures 
in the various circles. These repre- 
sent, in the upper half of the circles, 
the rates in cents per 100 pounds from 
those points to Chicago, Toledo and 
Cleveland, and in the lower half the 
present rate in cents per 100 pounds 
by rail to the Gulf and Atlantic ports. 
This map surely vindicates the wide- 
spread enthusiasm with which the 
midwestern states are working to se- 
cure the construction of the St. (Law- 
rence waterway. 

T he great basin of the. Missis- 
sippi presents ideal conditions for 
water-borne traffic. Mr. Hoover tells 
us that here we have a drainage “upon 
which for moderate cost we can pro- 
vide a modern transportation system 
of 9,000 miles of connected waterways, 
serving 20 states and furnishing a 
complete north-and-south trunkline 
from Duluth through Chicago to the 
Gulf of Mexico, and an east-and-west 
system from Pittsburgh to Kansas 
City.” Would it pay? Most certain- 
ly. The stretch of the improved Mis- 
sissippi from St. Louis to New Or- 
leans has proved that modernized, 
water-borne service can successfully 
reduce the costs of transportation of 
commodities in bulk to pre-war rates. 
Similarly, on a proportionate scale, 
the development of the Tennessee and 



LAKE PONTCHERTRAIN CANAL 

Bridge over the veto navigatiev canal 
ronneeting the Sfietieeippi Hirer with 
hake l‘ontekertrain. Thie fine teater- 
wag providet New Orleane with a 
large, ekeltered anchorage boain 

Cumberland Rivers would not only 
provide about 3,000,000 hydro-electric 
horsepower, but the cities of Nash- 
ville and Chattanooga would be af- 
forded adequate water transportation. 
Similar benefits would follow upon the 
control and development of the Ar- 
kansas River. 

Of what could be done on the Rio 
Grande we have spoken in the pre- 
vious chapter of this series. Further- 
more, in any great national program, 
such as we now advocate, the great 


Columbia River should hold a fore- 
most place. In this river, 3,600,000 
horsepower await development, and 
through the basin there is flowing 
sufficient water for the cultivation of 
1,800,000 acres of rich soil, to say 
nothing of other minor but still im- 
portant projects. The putting through 
of this work will also provide that 
region with a great extension of the 
present rather limited water-borne 
traffic. 

The Columbia Basin project has 
been made the subject of three sur- 
veys by a commission of engineers 
of the State of Oregon; by General 
George W. Goethals; and by a board 
of engineers of the United States Re- 
clamation Bureau. All have pro- 
nounced in its favor. 

I F the present rate of growth of 
population continues, there will be 
added, during the next quarter of a 
century, some 40 million people to 
our population. To provide for the 
needs of the future, as thus vastly 
increased, we must either build more 
railway trunkline systems or we must 
carry out the waterway improvonents 
mentioned above, so they may take 
their share of the burden. To build 
new railways of the capacity of the 
proposed new waterways would mean 
the expenditure of three times as 
much capital. 

^ Growing oyatern on trees! This 
^ is not a joke, but is a method of 
increasing the crop of bivalves. This 
method will be deatfribed in a future 
issue, of this magazine. 
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From the Scrap-book of Science — 



Fighting the com borer, a worm that eats the green kernels of 
com ana which now threatens the nation's com crop. Congress 
has made a ten million dollar appropriation for the ^ht. The 
borer winters over in cornstalks and stubble; It is therefore 
necessary to make a thorough clean up of these parts of the plai ' 




... 
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Father Ghersi, S. J., at the Jesuit 
Observatory in Shanghai, China, with 
the Wlecher astatic seismograph. The 
Jesuits incline rather strongly to 
science, especially earthquake science 


Illustrating the well- 
known fact that “titore 
is more than one way to 
skin a caV' « g«s com- 
pany in Cincinnati has 
found a way to extend a 
large gas main across a 
street where the top of a 
subway Interfered. They 
made the pines flat, as 
you see them here 



Bsrtl^ssd Bwias 

A room has been installed in the University of Pensh Apparatus wMch is beliig Used hy Cart Bosby, 

sylvania HospIUl, Philadelphia, for the stub of bcdn- . Swedish scientist working at the United SUtes Weath- 
chlal asthma, allergic colds and hay fever. To exclude er Bureau, for making tnodel axperimtats of atmoBr 

all und^red impurities, the air is washed. Suh- pherlc movements by moans of Uq^idi of different den- 

stances suspected of causing the trouble, eepedal^ sitiee. In Scandinavia the theory under wfakh tUs 

botaee dusts, an thsn iatrodueod into the room apparatns works is «ssd for wwihilr’ prediction 







SCIENTIFIC AMERICAN 


Camera Shots of Scientific Events 



Th« largest Timken tapered roller bear- Inieete that live on books will find life not worth living when library 

ing ever built. Ita bore is 42 inches. At books are made of a new kind of "bug-proof paper invented by 

80 rwolntiona per minute, it earriea William B. B^nicke, Ubrariim of the Apprenttees^ Ubraiy in Phila- 

2,760/100 pounds. It weig^ over two tons deipUa. Mr. Reinieko is showing samples of the work of "bookworms” 
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With the Automotive Inventors 



AID TO PARKING 

The problem of finding perking epnce 
in large citiea U becoming one that de- 
mands serious thought If the amount 
of space required for each Tchicle while 
standing at the curb can be reduced, 
the result will be that more of them can 
be parked in a single block. This is 
what the device illustrated at the left 
purports to do. A set of four small 
rubber-tired wheels are mounted on ex- 
tensible carriages in the under part of 
the chassis. These are worked through 
a special gearing arrangement connected 
to the regular transmission, and when 
actuated, the regular wheels of the ear 
are raised off the ground. Power may 
then be applied to the four small wheels, 
and the entire car moved either to thd 
right or left as desired, thus ena- 
bling the driver to park in a small space 



FRONT-BND DRIVE 
A novel front-end drive for all ty]>es of 
automobiles has been devised by a New 
York inventor. Because of the spring 
suspension, and the fact that the axle 
swings with the front wheels when steer- 
ing, the vehicle can be turned in a very 
small circle. The front of the chassis is 
suspended by only one point; the result- 
ing three-point suspension gives stability 



4 ROADSTER-TRUCK ► 
For the purpose of con- 
verting a light roadster to 
a small truck, the body 
illustrated at the left and 
right has been designed. 
This consists of a steel 
box arranged to run on a 
channel-steel frame. The 
rear end of the box re- 
places the regular body- 
end. When the car is to 
be used as a truck, the 
box may be pulled out 
and locked in any position 



THE MECHANISM 



ROUNDING A CURVE 
The photograph reproduced below shows 
the front-wheel-drive car with the wheels 
turned for executing a sharp curve. 
With this automobile, it is said that there 
is less road vibration transmitted to the 
steering wheel This is due to the spring 
suspension, which consists of one half- 
elliptie and two quarter-elliptic springs. 
The car will over-ride obstructions with 
a minimum of twisting of the chassis 
because of the suspeni^n metiiod used 


Front end, show- 
ing "fifth wheel,’* 
universal Joints 
and the differential 






DITCH AND POST-HOLE DIGGER 


A ditching machine that digs either straight ditches or 
vertical holes for locating pipe joints or doing other 
service work has recent^ appeared on the market 
The photograph above shows the machine in operation 
digging a square vertical hole. Because of its con- 
struction; it can be operated close up against the curb 


The ditch digger is shown in operation in the above 
illustration. The caterpillar ban^ transmit the motive 
power, and a discharge for the dirt is placed so that the 
material is piled to one side. An ingenious con- 
struction of the digging buckets makes it impossible 
for them to be damaged by encountering obstructions 
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The “Perefton" 4M-horMpower thermo-electric freight locomotive 


A Bfitiih DlMcI-EUetrie Looomodve 
'T'HOSE who h«v« followed with inter- 
A eit the comparatively recent develop- 
menta leading to the use on some of our 
railroads of Diewl-electric locomotives, 
chiefly for switching purpoMS, will And 
farther interest in the following descrip- 
tion of a British locomotive of that va- 
riety, sent 08 by Mr. F. C. Livingstone, 
of London: 

"One of the most difflcult problems as- 
sociated with the development of rail- 
way eleetriflcation on a large scale, is 
that of providing an electric locomotive 
euitable for main-line railways equipped 
with either a direct or alternating cur- 
rent supply. With this objective in 
view, a vast amount of experimental and 
technical research work has been car- 
ried out during recent years in America 
and in Europe. What ia known as the 
'Paragon' thermo-electric freight loco- 
motive can be used with either steam, 
gasoline or oil as prime movers. 

"Each axle of this locomotive is driven 
by a special 86 brake-horsepower, direct- 
current electric traction motor, through 
the medium of a wormiMve. This worm 
reduction gear is claimed to be the 
strongest mechanical reducing power, 
while it also permits the motor to be 
placed longitudinally with the main 
frame. 

“The generating plant la harried on 
the locomotive and consists 'rif a 400 
hors^wer, six-cylinder, two-stroke, 
hesvy-oil engine running at S0O revolu- 
tions per minute. This engine is ot spe- 
cial (Mgn for locomotive week and is 
fitted with an altitude compensating de- 
vice, which permits the locomotive -to 
give fun tractive effort eveir.dh an aid- 
tude of 16,000 feet above sea level, where 
the ordinanr types of internal-combustion 
locomotives fail to deliver .tfeglir' sea-level 
power owing to lack of stimMiphere pres- 


sure. Current is generated by means of 
an electric-kinetic transformer driven 
by the oil engine. The armatures of the 
transformer form the necessary flywheel 
effect for the engine. The weight and 
cost are reduced by the absence of the 
common flywheel, which is provided for 
by heavy roller bearings fitted at each 
driving end of the engine to carry the 
armature. 

‘‘The starting power is provided for 
by running the electric transformer as a 
powerful electric starting motor. The 
current, which is needed only for a few 
seconds, is provided by a small storage 
battery, which ia automatically charged 
from the primary side of the trans- 
former when the main engines are run- 
ning. This storage battery also sup- 
plies the power for the lighting and 
other auxiliary power work. 


“The locomotive is fitted with two cool- 
ers, one at either end. These draw the 
air in at the center and, by means of a 
variable speed, electrically-driven tur- 
bine-type fan, the heated air is thrown 
out radially, thus preventing road dust 
from being blown into the machinery in 
the locomotive cab. The coolers are of 
strong construction and are fitted with 
copper tubes, the whole being tested, to 
120 pounds per square inch working 
pressure. 

“The locomotive, which weighs 48 tone 
when in full working order, has a start- 
ing tractive effort of 10,000 pounds and 
a maximum speed of 26 miles per hour. 
The length of the locomotive over all ia 
88 feet, six inches.” 


Effective 

y\ CONSIDERABLE portion of the 
Maine blueberry crop was aavt^ 
from destruction last season by a pro- 
cess invented and patented by B. J. 
Howard and C. H. Stephenson of the 
Bureau of Chemistry, United States De- 
partment of Agrlc^tnre. The use of 
this process prevented great losses to 
the growers of Maine blueberries and 
made it possible for consumers every- 
where to obtain the usual quantity of 
the delectable blueberry pie. The patent, 
which has been dedicate to the people 
of the United States so the process may 
be used without the payment of any 
royalties to the inventors, covers a pro- 
cess for effectively removing maggots, 
debris and unfit berr^. 

Only clean, (|onnd berries free from 
maggots may be canned and sold within 
the jurisdiction of the Federal food and 
drugs act. The blaeberry maggot de- 
velops from the egg of a little dark fly. 
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■omewhat imalltr than th« common 
hoqaa fly. When it waa learned that a 
portion of the crop of blneberrlea was 
infeated with maggots, it seemed for a. 
time that a large part of the crop might 
be a loss, since there had been no prac- 
tical me^od available for separating 
the unfit from the sound berries. Messrs. 
Howard and Stephenson, who had been 
detailed during recent seasons to study 
the prcAlem, dmloped the effective proc- 
SM which has been patented. Thie- 
proeess was used with great success dur^ 
ing the last canning season by nearly all 
the canners in tlw areas where there 
were Infested be^es. By separating 
out the maggoty and otherwise unfit 
berries, the bulk of the blueberry crop 
which was sound was saved and ren- 
^red suitable for canning. The patented 
process is not only effective but also 
comparatively cheap. 

The object of the Invention in to re- 
move maggots, maggot-eaten and other- 
wise defective blaeberries through the 
controlled action of water and the me- 
chanical crushing or tending of the 
blueberries on each other. This is based 
upon the fact that blueberries contain- 
ing maggots or that may be partialiy 
decayed are generally more easily broken 
open than the nninfested and eound 
berries, and the broken or crushed ber- 
ries are removed in the process. The 
berries are revolved in hollow cylinders 
covered with suitable screen so con- 
structed as to revolve freely, partially 
submerged in tanks of water, the level 
of water being maintained automatically 
at any desired point. An adjustable 
overflow discharge pipe which drains 
from the bottom of Ue water tanks, se- 
enres a constant level for the water and 
also an effective means for removing 
oontlnaously the objectionable berry 
debris which tends to settle to the bottom. 

One machine will treat effectively 860 
to 600 bushels of berries in a day. The 
amount varies greatly according to the 
condition of the fruit It is the general 
opinion of the canning trade that as a 
result of the use of this process during 
the last canning season, a considerable 
portion of the blueberry crop was saved 
from total loss. 




which was dis- 


don in Prance. 
This house, and 
the reasons forks 
features, are de- 
scribed in the 



One million dollars worth of blue- 
berries are canned in Maine in some 
seasons. In one county of Maine, the 
blaeberry crop is the chief source of 
income of a considerable portion of the 
people. 


French Architect Designs 
Revolving House 

A DWELLING house mounted on a 
turntable so that any of its eight 
sides may be quickly swung to face the 
sun or the summer breeee, is the solution 
of one common diflieulty in the design of 
homes that has been worked out by two 
French arehitecta, Georges Lecuyer and 
Henry Jubanlt. This dwelling, de- 
scribed in a recent issue of L’lllustration 
(Paris), Is not a mere “stunt” but Is a 
practical home of seven rooms, with 
bath. It is oeta^nal In shape. By 
means of an electric motor of four horse- 
power, it may as easily be swung around 
as a locomotive is revolved on a turn- 
table. 

Tourweol, or “eunflower,” is the fitting 
French name given to this odd dwelling, 
which, L’lUuttratum states, “was de- 
signed in an hour of revery.” Com- 
pleted, it has recently been shown at the 
exhibition of habitation and decorative 
arts — evidently a sort of “Own Your 
Own Home” show — at Nice. With a 
diameter of about 40 feet, the sunflower 
house is no toy; it is a real house, al- 
though the French journal from which 
we abstract its description calls it "a 
veritable plaything of the multi-million- 
aire.” Completely furnished, it cost 


about 260,000 francs — a “before the 
war” price of about 60,000 dollars. 

The whole house, built of steel and 
concrete. Is carried on eight steel gird- 
era which radiate from a central pivot. 
Each girder rests, at its outer end, on 
a wheel rolling on the track of the turn- 
table. Near the circular track is a 
curved rack. A pinion driven by the 
electric motor runs on this rack, rotat- 
ing the house. One presses a button in- 
side the house; the house begins turning. 
Another pressure; it stops. The four- 
horsepower motor will give it one com- 
plete turn in an hour. 

At the center, the house pivots on a 
vertical pin equipped with roller bear- 
ings. The other details are quite clear- 
ly indicated in the illustrations. 


“GASOLINE to be obtained direct from 
V' coal;” "A new process for ‘lique- 
fying’ coal;” “German chemist discovers 
way to turn coal into gasoline” — these 
are some of the interesting newspaper 
headlines all of us read fall and 
winter. We wondered how much of it 
was true. Fortunately, it was nearly all 
true, and scientists as well as induatrial 
engineers believe a new industrial era 
is impending because of these recent dis- 
coveries. Not all sensational reports 
about science are to bo scouted. In fact, 
most really great scientific and indus- 
trial advances have been sensational, 
(but not all sensational announcements 
are scientific I). 
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Today there ii a great hnm iti the the Conference waa held. Thia report monoxide gaa in the preaenee of finely 
adentifi»-indnBtrial worid, a hum which actually forma a technical treatiae on divided nickel, and proAiee methane, 
ia likely to reach the pnbUe in larger practically all the newer atridea in the well known aa natural gaa. Now theaa 
volume within a few yean, when the chemiat’a diaoovariea wjth regard to coal, two conatltuenta, hydrogen and carbon 
facta have trickled down from the "Inner and if the mall Inquiriea we have re- monoxide, are eaaily made by paaaing 
cirelea” of the experta to the reat of the eelved aince the aubjeet appeared in the ateam over red-hot coal— the ‘water gaa’ 
world. Coal la the aource of the hum. newapi^wn ia any gage of their deairea, proceaa. Many other metala and com- 

pounda have aince been found to act like 
nickel aa a catalyat; that ia, they epeed 
up a proceaa by their preaenee without 
being uaed up or appearing among the 
produeta. 

"Thia principle haa of late been ap- 
plied with remarkable leaulta by a coun- 
tryman of Sabatier, .General Georges 
Patart, and atlll more extenaively in Ger- 
many by Prof. Franz Fischer, director 
of the Institute of Coal Research at 
Muelheim-Ruhr, and Dr. Friedrich Ber- 
gius of Heidelberg. All these three Eu- 
ropean leaders in catalytic research came 
to Pittsburgh to attend the International 
Conference on Bituminous Coal, held at 
the Carnegie Institute of Technology in 
November, and what they told of the 
application of catalysis to industry was 
a surprise to many of our people, for 
in this field America is far behind Ger- 
many and France. 

“For instance, we have been making 
methanol by the old-fashioned method of 
distilling wood, but now the Badische 
Chemicai Company makes ten to twenty 
tons of it a day from water gas at a 
cost of only 20 cents a gallon. Methanol, 
formerly known as ‘wood alcohol,’ haa 
long been employed in all countries aa 
a denaturant for industrial alcohol, and 
haa caused many cases of blindness in 
Germany and America by being used for 
whisky by those who were already so 
blind as not to be able to tell one alcohol 
, ^ from another. Various other alcohols, 

We have been merely burning our coal, we are certain that many of our readers gg butyl alcohol, made in America 

Now, it becomes evident, burning coal will wish to obtain it In effect by by fermenting com and used for auto- 

is a wasteful, backward and altogether reading this notable work, the reader mobile lacquers, are made in Germany 

shortsighted way to treat it. Coal con- may attend the Conference, for the water gas. The waste gases that 

tains Juat exactly the chemical elements papers are published Just as they were in some sections of the United States 

—carbon, oxygen, hydrogen and nitro- there presented. are still allowed to escape unused from 

gen— needed to make no end of other The following comment on the proc- coke ovens are, at the mines of Bethune, 
producU which the world greatly needs, eases revealed at the Conference was France, cooled and condensed and util- 
Tho trick is, first, to unscramble these prepared by Dr. E. E. Slosson, Director i*ed for making methane, benzene, ethyl 
four elements from coal; second, to re- of Science Service. alcohol and ammonia, 

combine them in the proper proportions. “In the old days before the war, men “Owing to the catalytic process for 

This is what chemists are now begin- did not know anything better to do with gyntheUc ammonia invented by Fritz 
ning to do and it is why we dare sUte coal than to bum it. Now they are be- Haber, Germany is now exporting fer- 
our belief that a new induatrial era ginning to find out that it may be put tiii„, instead of importing it aa before 
impends. to better purposes as raw material for the war. About 425,000 tons of free 

The occasion for most of the news- making more valuable commoditiea. nitrogen from the air is now fixed for 
paper comment on “liquifying coal into “In those days, too, when men wanted fertilizers by catalysis every year, and 
gasoline,’’ waa the so-called and already to get more gasoline than petroleum con- this takes the place of 2,700,000 tons of 
famous “Pittaburgh Conference,’’ held tained in crude oil they know no other Chilean nitrate. But Muscle Shoals 
last November. This brought together way to get it than to smash up the big still stands idle. 

from the whole world 1700 of the world’s molecules into little ones; to break down “Benzene, which can be from 

most capable fuel experta. The exact the heavy oils to make light oils. This coal in various ways, is the mother sub- 
name of the conference waa “The In- ‘cracking’ process was regarded as a stance of the aromatic family of ehem- 
temational Conference on Bituminous great achievement in its day and brought jcal compounds, a family of over a hun- 
Coal." Hero the great and interesting fame and fortune to its inventor; quite ^red thousand and rapidly growing, 
projects centering about the modem rightly, aince we could be running few Among these are the aniline dyes and 
manipulation of the 'elements contained automobiles without it. But the world drugs that have made the world brighter 
in coal were discussed for four full days, is passing into another era now, the age and safer in our generation. One of 
The Conference, it is already seen, was of synthesis, when the chemist will build these synthetic products, carbolic acid, 
pivotal in the sense that it brought to up instead of breaking down. Starting is familiarly used as an antiseptic and 
a head a number of extremely important with the commonest and cheapest ma- is nearly as useful but much less famiUai 
fuel developments. terials, air, water and coal, the chemist as one of the two components of bake- 

Scientist after scientist delivered de- can construct at will all sorts of vain- ute. The other component of bakelite, 
scriptions of new processes for perform- able compounds for which we formerly formaldehyde, ia also an antiseptic and 
ing modem miracles with coal, and the had to rely upon Nature. also is "»«dii artificially, 

occasion for this note, several months “The veteran French chemist,. Prof. “The chief stimulus to such investlga- 

after the event, Is that the full report Paul. Sabatier of Toulouse, opened the tions in Europe is the search for home- 
of the Conference, a book of 800 pages door to this new era with the key called made motor fneL We Americans an, 
embodying each speaker’s exact words, ’catalysis.’ Shortly before the last con- not interested in this question now but 
has at last been published by the Car- tury closed, he found that hydrogen gaa some day we shall be, and r 

ni|kla Institute of Technology, at which could be made to unite with carbon- is interesting to watch the chemists ovei 
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tbe watwr tryini to aea how many dlf- 
fonnt things they can make ont of com- 
mon coal, like children playing with the 
Chinese tangram. 

• “A motorixed Europe, in spite of the 
scarcity of oil wells and the conaeqnent 
high price of *gas’ on that continent, is 
thns held out as a possibility as the re- 
sult of researches on processes for mak- 
ing a practicable motor fuel out of soft 
coal, which have been going on for near- 
ly a quarter of a century in Germany 
and France. Prof, Frans Fischer, di- 
rector of the Institute of Coal Research, 
Mnelheim-Ruhr, Germany, a leader in 
the search for a practicable synthetic 
motor fuel, spoke b^ore the meeting of 
the International Conference on Bitu- 
irdnouB Coal, telling of the petroleum- 
like products he has been able to obtain 
by subjecting water-gas to pressure and 
moderate temperature, in the presence 
of flnely divided iron or cobalt. 

“Prof. Fisher uses as raw material 
the same mixture of hydrogen and car- 
bon monoxide familiar in this country 
as a part of most city gas, under the 
name of ‘wateir-gas.* This is made by 
passing steam over glowing coke. The 
gas mixture thus produced has high 
fuel-value but cannot be reduced to 
liquid form except at extremely low tem- 
peratures. How to build these small 
molecules into larger ones, which would 
be liquid instead of a gas at ordinary 
temperatures, and still be useful as an 
engine fuel, was the problem confronting 
the investigator. 

“He solved it by the use of what the 
chemist calls catalysers, that is, sub- 
stances which, in some manner as yet 
not understood, speed up chemical reac- 
tions without thetaiselves entering into 
the compounds which they call into be-' 
ing. In this case Prof. Fischer used 
finely divided cobalt and iron ; an earlier 
investigator, he said, had used the allied 
metal nickel. With these chemical mid- 
dlemen preamt,- and using moderately 
high pressures and some heat, he has 
obtained three Afferent classes of com- 
pounds. 

“The first of these, 'synthol,’ is a mix- 
ture of about a score of inflammable 
compounds, including a number of the 
higher akohols, ketones and esters, as 
well as organic acids and aldehydes. 
This has considerable value as a fuel. 
By varying the process, he has been able 
to obtain a second product, methanol, 
which is pure synthetic wood alcohol. 
Other investigators also have obtained 
methanol; but although it is highly use- 
ful in the arts and industries, it has 
less value as a fuel than the petroleum- 
like products. A thihi product, ‘gasol,’ 
most recently obtained, is of the nature 
of an artificial benzine, which again has 
high fuel value. 

“These researches have been carried 
out on a technical scale, and it has been 
proved possible to obtain motor fuel from 
soft coal in commercial quantities, with- 
out troublesome by-products for which 
to find markets. But as yet the process 
is too costly to compete with imported 
petroleum fuels. As the latter become 
•career and more expensive, and the 
technique of fuel syntheds from coal 
beeq^ more refined, it is expected that 
prnetKal manufacture may be under- 


the most valuable of motor 
fasid ha made directly from Ugnite, 


the cheapest of coals, by a direct and 
economicid process. The inventor of 
this process for i^thetie petroleum. Dr. 
Beridus, gave details of the manufac- 
ture on a commercial scale of light and 
heavy fuel oils, lubricating oil, benzene 
and phenol compounds and ammonia 
from waste coal dust or low-grade coal. 

“That the process has passed beyond 
the experimental stage and is thought 
likely to become an important factor in 
the world-wide struggle for new sources 
of motor fuel is proved by the fact that 
it has been taken up by strong organiu- 
tions in Germany, England and in other 
countries. An international company 
has been formed to carry on the lique- 
faction of coal and in this the largest 
stockholders are the Royal Dutch Shell 
group, which is the leading petroleum 
combine of Europe, and the German aa- 
Bociation of dye manufacturers. Tbe 
British government is also interested in 
this method cf making artificial oil fuel 
and a plant for the purpose of investi- 
gating the Bergius process has been 
erected in England. Two experimenUI 
plants are maintained in south Ger- 
many, employing 160 men. 

"The discovery of how to convert coal 
into liquid products is not a lucky acci- 
dent but the achievement of long and 
laborious scientific research, such as 
gave Germany tbe supremacy in the 
manufacture of indigo and other syn- 
thetic dyes before the war. Dr. Bergius 
began his atudy of the composition of 
coal in 1912 and, except for the inter- 
ruption of the war, the investiga- 
tion has been carried on continuously 
ever since at a cost of mUlions of 
dollars. 

“The essential principle of the process 
consists in combining hydrogen gas with 
coal by means of high heat and pres- 
sure. The coal ia first ground into small 
pieces less than a tenth of an inch In 
diameter, and then mixed with heavy 
oil to a thick pasty mass. This is placed 
In a light steel retort and heated to 
about 800 degrees, Fahrenheit, under a 


low-grade brown coal, as much as 90 
percent of the carbon is transformed 
into such marketable products. The ni- 
trogen contained in the coal is trans- 
formed into ammonia or liquid bases. A 
ton of common bituminous coal will yield 
300 pounds of gasoline, 400 pounds of 
heavier oils suitable for Diesel internal- 
combustion engines, 120 pounds of lubri- 
cating oils and 160 pounds of fuel oils. 
As a rule, about 46 gallons of market- 
able gasoline can be expected from a 
ton of soft coal. The second fraction of 
heavier oils is used in impregnating an- 
other batch of powdered coal. Among 
the products of the process is a quan- 
tity of carbolic acid or phenol, a familiar 
antiseptic and also a component of bake- 
lite, used in radio and phonograph!. 

“A difllculty of the process, formerly 
regarded as insuperable, is the high cost 
of hydrogen. But Ber^us geta a anfll- 
cient quantity of hydrogen out of the 
gaseous products of the reaction. Meth- 
ane, one of theae gases, gives four times 
its volume of hydrogen, when decom- 
posed by steam. The ^rgius process 
can be annexed to an ordinary gas-pro- 
ducing plant, converting the coke into 
more valuable oils and enabling inferior 
coal to be nsed. Dr. Bergina was asked 
whether his process would pay in the 
United States but declined to commit 
himself on the ground of his inexperi- 
ence with American conditions. He ven- 
tured, however, to estimate that the va- 
rious oil products could be made here at 
a cost of about ten dollars a ton.” 

The full report of the Conference, 
illustrated and bound like any other 
volume, may be obtained, postpaid, for 
seven dollars, from the Carnegie Insti- 
tute of Technology or from the Scien- 
tific American. 


Tbe Sphinx, Recently Renovated, 
to Still a Mystery 

'^ISITORS to Cairo can now see the 
” Sphinx, probably the most intrigu- 
ing and universally known monument in 
the world, as it appeared when first 



This dtoflram, prepared by Dr. Bcrfihis, showa a Berfiln plant operating In 
oonnectfcm with a plant for tba separation of hydro-carbons from the gas 

pressure of about 3000 pounds per erected. And the huge dimensions and 
square Inch. Most of the carbon unitee curious contour of the monument is a 
with the hydrogen, giving a comptox revelation to everyone. The fact is, eays 
mlxtnre of gaseous, liquid and aoUd con^ Harold J. Shepstone, we have not y^ 
pounds similar to those coming from teamed fll the secrets of the Sphinx, 
natural wells. In tbe case of lignite, a For example, no one knows why it was 
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built, or ezMtly when, or by whofo 
orden. 

The deciilon of the Antiquities De- 
psrtiwt of the Egyptian CtoTemment 
to remove the sand which partially en- 
veloped the monnment and carry out 
certain repair work on the neck and 
face was a happy one. Ail told, the 
work ocenpied six months. No doubt 
such an imporUnt archeological un- 
dertaking w^d have attracted much 
wider attention had it not been over- 
shadowed by other discoveries at Ssk- 
kara and the Pyramids, coupled also 
with the nnwrapplng of Tutankhamen 
and the arrival of his marvelous golden 
coSn at Cairo. The excavation of the 
Sphinx lacked the popular glamour of 
gdd and precious objects, for so far it 
has i^orded none of these and it is not 
likely to do BO. 

In addition to masons and other spe- 


Between the huge paws there was a 
shrine, a^ here was found an inscribed 
granite slab, or stela, set up by Thoth- 
mes IV. According to the InMription, 
Thothmes, when a young man, went 
lion-hunting in the desert and rested at 
midday in the shadow of the Sphinx, 
which even then was half buried in 
sand. While he slept, he dreamed that 
the sun god Hermachls, to whom the 
Sphinx was sacred, appeared to him and 
told him that he would be a king, and 
laid an oath on him to dig away "the 
sand whereon I have my being, which 
has closed me in on all sides.” The 
young man came to the throne as 
Thothmes IV, and one of the first things 
he did was to dig away the sand and re- 
store the sacred monument 
Unfortunately, the last few lines of 
the inscription on the stela are illegible. 
This is a great pity, as they evidently 


much the same in the way of cleaning 
and repairing the monument as that 
which has just been carried out by the 
Egyptian Government If anything, 
however, the excavations have rendered 
this great piece of sculpture more mys- 
terious than ever. We are startled by 
its enormous proportions. We wondn 
what is really the meaning of this figure 
of a crouching lion with a man’s head. 
We know it represents Hermachis, the 
god of the sun, and that is about alL 
It la thought by many that a temple 
stood between its forelegs where the 
ancient Egyptians came to worship the 
rising sun, for the monument faces east, 
stanSng on a rocky plateau on the very 
edge of the desert, looking towards the 
Nile. 

Despite the battering which the monu- 
ment has received from the weather and 
from the hand of man, it still maintains 
a super-human dignity. It seems to 



cialisU, an army of 800 idvls and boys 
were requisitioned to clear away the 
sand. The latter toiled in gangs. At- 
tached to each gang was a hired singer, 
nsuaUy a small boy, who chanted over 
and over again in a. high, fascinating 
voice some such apparently irrelevant 
phrase as "Die Maloo ala haloo” (“He 
spent all his money on himself”), as his 
fellows passed to and fro with the debris. 



refer to the building of the Sphinx. 
One gathers, by skipping a few of the 


The Sphinx has been much damaged 
in the past. Mohammed Ali used the 
monument as a target for his artillery 
practice. Religions fanatics have tried 
to destroy its beauty. The legend of 


gaps, that the monument was built about 
3700 B.C. by Kopheron of the IV 
Dynasty, who built the smaller of the 
great pyramids close by. But another 
tablet found, however, would appear to 


A GEOLOGICAL summer school on 
^ wheels, housed in a specially con- 
structed sleeping, dining and lecture 
Pullman car, will roll this year from 
the Atlantic to the Pacific over Canada’s 


chambers of bidden gold in the Sphinx 
has led to some violent searchings. A 
hole six feet deep and two feet across 
had been hewn in the top of the head. 


indicate that the Sphinx was standing 
long before Kepheron’s time, when 
Cheops, a predecessor of Kopheron, was 
busy erecting the Great Pyramid. Some 


great mineral empire. The trip, extend- 
ing from July 15 to August 26, will be 
under the auspices of Princeton Univer- 
sity and under the direction of Prof. 


There was a similar hole in the loft areheologista have put the date earlier Richard M. Field. 


foreleg. These have now been filled up. 
The monument was also battered by 
weather, the face crumbling away. 

. Now that the sand has been cleared 


atiU. In any ease, we know the monu- 
ment is at least 6700 years old, and 
pix^bly well over 6000 years. 

Thothmes not only cleared away the 


As foreign guests, two eminent geol- 
ogists, Prof. Leon W. Collet of the Uni- 
versity of Geneva and Dr. E. B. Bailey 
of the Scottish Geological Survey, will 


away, the magnificent proportiona of the sand which encumbered the monument, accompany the party of 23, which will 
monument an apparent It is partly but caused all but its head to be en- include professors and practicing geol- 
hewn out of the solid rock and partly caaed In wonderful limestone masonry ogists as well as undergraduates and 


bnllt np with stone. In fact, it Is the 
largeot piece of seulptun in the world. 
From the toes on the fonlege to the 
end of its quarters the monument meas- 
urea no lesa than 240 feet in length, and 
stands some 66 feet in total hsight. 
From eWn to «own the fWs measuree 
8S feet The mouth is ssven end one- 
half feet across, tht nose is five and 
one-haN feet long, and the ear five 


about ona foot thick. This still remains 
almost perfect on the legs and lower 
.portion of the body, and, as is seen from 
our lUnstratioas, greatly alters the pro- 
portions of the great Ron, making the 
head appear very small by comp^son 
with the forelegs. Thothmes also painted 
the Sphinx » dark red all over, and 
much of this ancient color still remains 
on the head and legs. 


graduate students. 

By living and traveling In the special 
car, a new mine or geological site ear 
be visited nearly every day. The Car 
nadian Geological Survey will cooperate 
in the Instruction. Last year a shnilar 
trip was made across tbs United States 
and tha combination of lectures while, 
snronte and field experienost was provdd 
to be a highly effldent method of 


feet in length. 


Thothmes, la fact, did, in 1700 B.O., InstmetiOD.— Sfoisxee Strvica. 
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Radio Noto 

A Monthly Review of Progress in Wireless Communication 

CONDUCTED BY ORRIN E. DUNLAP, JR. 


New Tube U«et Altemetiiil Current 

A new vwuum tube which derivee 
it* energy from the houee-Ilghting 
current ii being mnmifactured in Greet 
Britain by the Marconi Oiram Valve 
Company. The use of this tube ii lim- 
ited to alternating current, being oper- 
ated through a itep-down transformer 
without a rectifying circuit 
Electronic eminion takes place from 
a cathode, a tiny cylinder coated with 
radioactive substance, which encloses 
the filament When the filament is at 
white .heat, the cylinder surrounding It, 
being heated by radiation, gives off a 
high electron flow. This cylinder re- 
mains unaffected by any small changes 
in the temperature of the filament, and 
therefore the electron flow remains un- 
changed, according to reports from Eng- 
land. 

A grid and plate surround the cylin- 
der In the usual manner of British-made 
tubes. It takes some time for the tube 
to start functioning after switching on 
the heater current, owing to the cylin- 
der requiring to be rais^ to a certain 
temperature before the emission begins. 


Baflinaer Prediois Television Reoeivers 
n ALPH R. LANGLEY, radio engineer 
^ who had charge of set development 
for the General Electric Company at 
Schenectady for several years, has been 
appointed assistant to the president of 
the Crosley Radio Corporation. Mr. 
Langley already has assumed his duties 
and wiU be the adviser of Powel Crosley, 
Jr., In technical and sclentifle matters. 

“The near future will bring the de- 
velopment of a combined receiving set 
and televisiOtt apparatus,” said Mr. 
Langley, upon taking up his new posi- 
tion. “Both mechanisms will be con- 
trolled by the same dial. The loud- 
speaker will be located behind the Mreen 
and a turn of the dial will bring in 
mntic and pictures simultaneously.” 



ITUBOPE’S largest broadcasting sta- 
^ tlon at Langenberg, in the Rhine- 
land, operates on 2S kilowatts and a 
wavelenitii of 468.8 meters. Britain is 
building a new station at Daventry to 
be known as Daventry Junior, with a 
power output of 60 kilowatts, on the 
400-meter wave. 

“Britain does not intend to be shouted 
down in the ether by Germany,” says 
an English observer. 


Cenadian Station Uses SpMial Tubes 

S TATION CFRB, operating on a wave- 
length of 891 meters, the latest Ca- 
nadian broadcaster, is located 86 miles 
ttUrtii of Toronto at an altitude of 1080 
feet abOTO sea level The ioolated posi- 
tion and high altitude were selected to 
avoid ahnorptiob and reflection of the 
wave#. 


Two 100-foot masts support a four- 
vrire flat-top antenna, into which is fed 
power derived from four 1000-watt 
water-cooled tubes. Two tubes are used 
as modulators and two as oscillators, 
forming the most powerful combination 
in the Dominion. 

The tubes have been developed by 
E. S. Rogers of Toronto, and operate 
directly from the alternating-current 
house mains. The tubes are of the thim- 
ble-shaped cathode type, with raw alter- 
nating current fed to the heating ele- 


shown by the fact that many foreign 
stations have been projected within the 
last six months. 

Stations WGY and WJZ are the most 
powerful broadcasters in the world. 
Both are rated with an output of 60 
kilowatts, although it is reported that 
WJZ seldom uses more than 84 kilowatts. 
Daventry, England, using the call 6XE, 
is next, with a rating of 16 kilowatts. 

Always there persists the rumor that 
there are several mysterious Bolshevik 
Russian stations of tremendous power 



The transmitter of station WVT operates on wavdenflths of M6 to 36M 
meters. The two large coils In the background are known as harmmiic 
riiminators, which prevent Interference with the broadcast programs 


menta. The plate and grid voltages are 
supplied from a rectifier, also operating 
from the alternating-current lines. Two 
stages of amplification with two low- 
impedance tubes in each stage are used 
in the voice amplifiers. 

The programs are sent to the station 
over telephone lines from one of the art 
galleries in Toronto, where accommoda- 
tions are provided for the artists. 


Uoitsd States Leads 

'T'HE United States, with 733 stations, 
-I' leads the world in the development 
of broadcasting, according to an inter- 
national survey compiled by the Depart- 
ment of Commerce. There are 840 
broadcast transmitters outside of this 
country, with the foreign stations di- 
vided as follows: Europe, 164; North 
Anmrica (excepting UniM States), 86; 
South America, 88; Asia, 16; Oceania, 
28, Africa, 9. 

Just as there is a boom In radio-station 
building in this country, the same thing 
seems to be ths cose slsevVhere, as is 


for the purpose of broadcasting propa- 
ganda, but the largest station in that 
countiy noted in the official list is ROW, 
at Moscow, rated at 8000 watts. 

As a rule, the well-known foreign 
stations do not average nearly as high 
power as the transmitters on this side 
of the sea. For instance, FL, the Eiffel 
Tower in Paris, is using only 4000 watts, 
and MRD, at Toulouse, 1000 watte. The 
moat powerful station in Austria is at 
Vienna, rated at 7000 watte, and BAV, 
the outstanding station of Belgium, in 
Brussels, uses only 1600 watts. 

Hamburg and Munich lead the sta- 
tions of Germany with 4000 watts, while 
the largest in Itely, IRO, at Rome, em- 
ploys 8000 watts. On the other hand, 
a much smaller country, Lithuania, 
boasts of Station RKY, at Kovno, with 
10,000 watts. SASF, at Karlsborg, 
Sweden, is 6000 watts and the most pre- 
tentious station in Switzerland, tin 
Radlo-Beme, 1600 watts. 

Station 2LO in London, than which 
there Is no more famous in Europe, is 
but 8000 watts. On the other han^ the 
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U* aqidpiiMnL dc^Bned by th« Bureau of Standarda, la for atandardialiid 
traiaagw. l%a harmonic ampUBer In thla aat aatabiithM i> atandaro 
from which tranamlttlng atatlona are adjuated accurate! 


‘B’ aoeket-pewar unit that muat not be 
OTeriooked~4faBt la, the keeping of tha 
output Toltagea down to a reaaonable 
lard, say 138 volta for tbe UX-171 power 
. tube. If this output voltage la allowed 
to run 180 or over, then it may be found 
that the rectifying tube or element, aa 
well aa the power tube of the receiver, 
may have comparatively short Ufa, aay 
about one half that obtained when the 
lower 'B' voltage ia employed. 

“This brings out the fact that It is 
preferable to have a ‘B’ aocket-powar 
unit designed to give a uniform voltage 
throughout a long period of time, than 
one which starts with a very high volt- 
age and through overload of the 
rectifying element, as well aa over- 
voltage of the amplifying tube in the 
receiver, to have a comparatively short 
life with the same type of sloping char- 
acteristic to the voltage output, aa pro- 
vided when the dry-cell type of ‘B’ bat- 
teries are used.” 


Radio Botiaast Bast hi Oembaf 
ptCTOBER is the most productive 
mL.ith in radio sales and Jni«. 
the lowest, according to a chart compiled 
by the National Electrical Manufac- 
The sale of accessories such s 


Canadian station CKCW, at Bnrketon 
Junction, naea 6000 watts, and 2FC at 
Sydney, Australia, 2000 watts. Both 
Canada and Australia have almost aa 
many 1000-watt stations aa their mother 
country. 

PWX, at Havana, and CZE, Mexico 
City, so frequently picked up in this 
country, use only 600 watts. HHK, tha 
United States Marine Corps station at 
Port au Prince, Haiti, also heard in this 
country, is 1000 watts. Argentine boasts 
of no leas than six 1000-watt and two 
600-watt stations In Buenos Aires alone. 
Brasil has only a single 1000-watt sta- 
tion in the entire country, SQIG, in Sao 
Paulo, as is the ease with Chile, which 
has a station utilising 1200 watts at 
Santiago. 

In all China but a single station is 
listed, which is operated by an Ameri- 
can firm and has a power of about 100 
watts. The largest station at present 
noted in Japan is only 300 watts, but 
Cape Town and Durban, South Africa, 
each have 1200-watt stations. 


Bngineer CompaFes Batterim and Bliminaton 

T here has been considerable con- 
troversy of lata regarding the re- 
liability of “B” socket-power units as 
compared to the high-quality, heavy-duty 
dry-cell “B” batteries. When the first 
"B” socket-power outfits were proposed, 
it was to replace a rather inefficient type 
of dry^ell ”B” battery, and it is a mat- 
ter of recent history that many of the 
first socket-power units failed in provid- 
ing desired relief aa regards reliability 
and reduced cost of operation, according 
to Ray P. Hanson, Chief Engineer of 
the Stromberg-Carlaon Manufacturing 
Company. 

"It muat not be overlooked that with 
the improvements in 'B' eliminators, the 
dry-cell 'B' battery also has been great- 
ly improved,” said Mr. Manson. "So 
t^y, the comparison mnst be made be- 
tween the best haavy-^ty dry-cell “B' 
batted and the best designs of *8’ 
SoekM^wer units. 


"When considered from the best de- 
signs in each class of current supply, 
there are only two factors that enter, 
into the question. First, there is the 
matter of uniform voltage throughout 
the life of the ‘B* socket-power and its 
rectifying element, as compared to the 
voltage of the dry-cell ‘B’ battery 
throughout its active life. Second is the 
cost of operation of the ‘B’ socket-power 
unit bas^ on the first cost spread over 
a period of four or five years, plus re- 
newals of the rectifying element, as com- 
pared to the replacement costs of dry- 
cell ‘B’ batteries. 

“The first question is one of uniform- 
ity of operation of the receiver, and if 
this is the deciding question and the 
'B' socket-power unit is correctly de- 
signed to give a uniform voltage output 
through long periods of time, then this 
type of 'B’ current supply naturally 
would be given preference over the dry 
cell which unfortunately has a drooping 
characteristic, the volti^ gradually de- 
creasing aa the dry cells become worn 
out. 

“From the standpoint of operating 
costs it will be found that on receivers 
employing a total of five tubes, tbe out- 
put tube being of the power type, that 
the largest heavy-duty dry-cell ‘B’ bat- 
teries will just prove-in from the cost 
standpoint Thus, in locations where 
there are no suitable alternating-current 
lighting circuits from which to operate 
the ‘B’ socket-power units, dry-cell ‘B’ 
batteries can be used satisfactorily on 
receiving sets up to six or seven tubes, 
including a power output tube. When 
figured on a three to five-year basis, the 
highest priced 'B' socket-power outfits 
will proverin from tbe first cost and op- 
erating cost standpoints, and have the 
additional advents^ that the operating 
voltages will be uniform, thereby main- 
taining the receiving set at its hl|d>sst • 
operating efficiency at all times. 

"This applies to the latest heavy-duty 
dry-cell <B’ batteries and tbe best da- 
signe of <B' socket-power units. Thera 
is another qualifioation ia rea»rd to the 


batteries, loudspeakers and current- 
supply devices reaches a peak in Novem- 
ber and then begins to drop off until 
the low point is reached in June. 

The chart reveals that sales diminish 
rapidly in March, maintaining the de- 



eeparate ^ouml 

The circuit has received Australia 
mi 16 meters. It usee one stage of 
radio-frequency ampUflcatlon 

cline until the latter part of June, when 
the upward sweep begins. 

It is pdnted out that better radio btud- 
neu is expected this summer because of 
the newTegnlations, which will minimiue 
interference and restore law and order 
in the ether. 
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Thtt autonutlc loop antenna, deelEned at the Bureau of Standarda, tuma 
at a certain number of rerolutlons per hour, day and nlftht. Thue etatlc 
and other phenomena may be studied urithout an operator 'a aid 


Latest Radio Studio 

T HK radio studio in the Roxy Theater, 
New Tork, represents, as far as 
acoustical properties, construction and 
operating convenience are concerned, the 
latest advance in every art which has 
entered into its making. 

The studio is located on the fifth floor 
of the building, far enough above the 
street level to insure that traffic noises 
will not affect the sensitive microphones. 
The walls, floor and ceiling have re- 
ceived special treatment which makes 
them contribute their share to the fine 
tonal values of the studio, which is one 
of the few that has been planned and 
construct especially for broadcasting 
purposes. The exact plans and specifl- 
cattons of the studio, control room, gen- 
erator room and visitors’ gallery were 
laid out in detail by broadcasting en- 
gineers vrorking in conjunction with 
architects familiar with this phase of 
construction. 

A cross-section view of the broadcast- 
ing rooms reveals that the studio proper 
AT twice the height of the control room 
and the visitors’ gallery. The studio is 
const.ncted without pillars or breaks in 
the wall surfaces which might destroy 
its acoustical properties. Every corner 
of the room, including those between the 
side walls and the ceiling, is a SO-degree 
angle. Through the middle of the ceil- 
ing, a square shaft runs to the organ 
loft, which contains a specially designed 
organ used only for broadcasting. Above 
the surface of the studio ceiling, in the 



This loop antenna at WVT, Army 
Net Control Station of the Sixth 
Corpe area at Chicago, has a wav»- 
l^th range IMt to 3«M meters 

loft, tlie four Wralls of this shaft consist 


The organ is operated from a manual 
in the studio directly beneath the loft. 
At regular intervals around the walls 
of the studio are microphone outlets con- 
nected with the control board. Since 
many different kinds of music are to be 
broadcast from the studio, including the 
work of a large chorus, mony more 
microphone outlets have been provided 
than in most remote-control studios. 


Machine Tests 3O,M0 Tubes a Day 
AN automatic device which tests 30,000 
radio tubes a day, whereas the most 
skilled human operator cannot test more 
than 2000 tubes in a ten-hour day, has 
been installed in the factory of the West- 
inghouse Lamp Company at Bloomfield, 
New Jersey. Furthermore, the human 
operator is bound to mnke occasional 
errors in the work, but the machine 
seldom makes a mistake. For the pe- 
riod of several months during which 
the machine has been in service, its 
record for accuracy stands at 99.9 per- 
cent However, the 0.1 percent error is 
not chargeable to the machine, but ac- 
cording to the engineers, to the acci- 
dental Introduction of defective tubes 
into the good stodc. 

The tester consists of a revolving disk, 
about three feet in diameter, which car- 
ries sockets for tubes on one of its faces. 
As the disk revolvM, the tubes are con- 
nected successively to terminals which 
connect them with instruments that in- 
dicats various characteristics. If a tube 
is found wanting, it is pushed out of its 
socket by an electro-magnetic plunger 
located In the rear of the machine. 


are: short cirenits, broken filaments, 
electronic emission, gasainess, and high 
and low plate current. Some of these 
tests involve the use of extremely small 
currents, and special sensitive relays are 
employed to operate the ejecting mechan- 
ism. Each test is a positive one, and 
each testing mechanism operates to eject 
tubes in case they should be damiqced 
during the process of testing. Hence, 
when the machine 0. K.’s a tube, that 
tube is a good one. 

The machine is arranged to be fed by 
two girls seated side by side. After it 
was placed in operation, the fact de- 
veloped that one of the ^rls should be 
left-handed and one right-handed. A 
search soon disclosed a left-handed op- 
erator who, for once at least, found ad- 
vantage in her peculiarity. But, alas I 
She is destined to lose her job soon, be- 
cause the machine is being arranged to 
be fed automatically In order to bring 
it up to iU full productive capacity of 
completely tested tubes. 


Varying Wavelengtli 
'^HE use of copper tubing in short- 
A wave transmitting aerials makes it 
fairly simple for the broadcast station 
operator to vary the wavelength in an 
emergency. At KDKA, Pittsburgh, the 
wavelength may be varied by inserting 
a copper rod in the tubing of the hori- 
lontal counterpoise. The variation de- 
pends on the disUnce the rod is pushed 
in. 


Rules For Antennas 

A new handbook has been Issued by 
the Bureau of Standards as a part 
of the national code which contains 
safety mlsa governing mdio installa- 
tions. 

This book is known as "Number 9” and 
may be obtained from the Superinten- 
dent of Documents, Government Print- 
Inf Oiliee, Waehington, D. C. The price 
Is ten cents. 


of shutters, any of which may be opened 
’to any degyee, controlling the volume 
of the organ mnsie which can enter the 
studio and the microphone, as well as 
nllowi^r saphnsia to he placed upon 
nny dsilted portion of the music. 


Tubes that ace hopelessly bad are un- 
ceremoniously shot into a "down-and- 
ont” and sent to the scrap heap; but 
thoee that can be reclaimed are laid on 
ntovlng belts which convey them to 
operators for further treatment Per- 
fect tubes are also placed on a belt and 
are carried to the ^Tapping department 
The points for which tubes are tested 
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Learning To Use Our Wings 

This Deparifnent Will Keep Our Readers Informed of the 
Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 

#n ehmrgt, OaiUtl GuggtnMm Sehtnl nf Amronatriet, Nam Yerk tMtmrtitp 


B«llaiiM’s Tramatlwitie PraparatioM extremeljr sanaitiva to any openinga or 

I N tha opinion of Grovar G. Loaning, proJacUonB. For axample, an impropar 
ona oiC iha baat Informed aeronautical application at 'wlndahield in an open 
engines In the United States, the at- cockpit may increase its resistance by 60 
,t«miptg Jto i^e a non-stop flight from pereent. In the Bellanca, in which both 
New York to Paris am injuring rather pilots and passengers are entirely en- 



than helping the cause of aviation. The 
non-etop flights are in the nature of 
"stanta." The planes are overloaded 
with fuel to such an extent that they 
beeme ^ngerous, as two fatal acci- 
dents have already shown at the time 
of writing. Such accidents have no 
bearing on ordinary commercial flying 
trith normal wing loadings. But it is 
hard for the public to differentiate. 

Whether the Bellanca plane will actu- 
ally succeed in the flight, or whether the 
French pilots, Nongesser and Coli, mak- 
ing their attempt at the time these lines 
are being written will be first to achieve 
the crossing, is uncertain. But it is 
gratifying to see the care and skill with 
which Bellanca and his associates are 
making their preparations. 

The Bellanca monoplane is not an ex- 
perimental ship. It has been in process 
of design, experimental construction and 
test ever since 1921, and is now one of 
the finest examples of aeronautical con- 
struction. 

The untopered monoplane wing, 46 H 
feet in span and six feet, seven inches in 
chord has a profile combining fairly 
high maximum lift with efficiency at 
cruising and maximum speeds. 

The supporting structqm of the wing, 
while amply strong, is reduced to a 
minimum. The struts, which must be 
there of necessity, are themselves of 
lifting airfoil section. Because of this, 
the struts, while offering no more re- 
sistance than the conventiqnal stmts, 
Uil^least their own weight, and prob- 

' ihie fuselage is the greatest single 
itm in tha parasitic resistance of a 
nittie. Aerodjnamically, the fuselage is 


closed, there is no body opening or pro- 
jection to disturb the air flow. 

The air-cooled engine now offers su- 
periority in lightness and reliability over 
the water-cooled power plant. The sole 
remaining objection is in the high re- 
sistance of the projecting cylinders, and 
of the exhaust piping. In the Bellanca, 
the best modem practice has been fol- 
lowed in cutting down such resistance. 


The cowling forms a smooth line blend- 
ing beautifully into the propeller spin- 
ner. The two magnetos are covered in 
by gentle "bosses,” over which the air 
flows with minimum disturbance. The 
cowling leaves only so much of the cylin- 
ders and heads exposed as is absolutely 
necesMry for cooling. The exhaust 
ring, to which each of the nine cylinders 
of the Wright-J engine connects, is ex- 
posed to the air blast — as is proper since 
the ring must not be allowed to become 
too hot — but it is flattened into a stream*- 
line section, as are also the exhaust 
stacks or stubs themselves from which 
the gases finally emerge. 

Compand with some of the large 
three-engined planes, the Bellanca plane 
looks a little fraiL But it is quite sound 
structurally, and good design has al- 
lowed the weight empty to be kq)t low. 

As an ordinary commercial passenger- 
carrying craft, its weight distribution is 
as follows: Weight empty, 1860 pounds: 
64 gallons of fuel, 6 gallons of oil and 
pilot, 679 pounds; pay load of 6 passen- 
gers and baggage, 1026 pounds. Total 
weight, 3464 pounds. With the Wing 
area of 272 square feet, this gives a 
loading of 12.7 pounds per square foot, 
which is high though not excessive, and 
a loading per horsepower of 17.2 pounds. 

The performance as given by the 
manufacturer gives a high speed of 180 
miles per hour, and a cruising speed of 
110 miles per hour when using only 126 
horsepower and 11 gallons of fuel per 
hour. 
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Wbat li 10 admirable In the propoeed 
•xpedition, ia the careful way in which 
ererythinir mechanical ia being put into 
flrat claaa order; the exhauative flight 
teata to check up fuel conanmptiona at 
varioua revolutlona of the en^ne and 
apeeda of the plane; the marvelous en- 
durance flight of 61 hours, 11 minutes — 
the beet possible test of the ability of 
plane and pilots to maintain an unbrok- 
en voyage of nearly two days duration 
across the ocean; and above all the care 
In watching weights. It was perhaps 
generosity in allowing weights to pile up 
which wrecked the hopes of both Sikor- 
^y and Commander Davis. 

Clarence D. Chamberlain and Bert 
Acosta, while companions in the splen- 
did endurance flight, had become faat 
friends. When it came to selecting the 
pilot for the transatlantic trip, Acosta 
gracefully relinquished his claim to the 
potion because his sturdier build meant 
60 pounds more weight than that of the 
slim Chamberlain. The lightest gasoline 
tanks are used; the equipment selected 
is adequate but not of excessive weight; 
the fuel carried ia enough to give a rea- 
sonable margin but no more ; no presents 
for Paris and no luxuries are carried. 
The weights now stand as follows; plane 
empty, 1850 pounds; gasoline, 400 gal- 
lons, 2400 pounds; oil, 20 gallons, 160 
pounds; ra!^o apparatus, 60 pounds; 
food and water, 13 pounds; signal flares, 
15 pounds; earth inductor compass, 16 
pounds; octant, eight pounds; drift in- 
dicator, two pounds; special chronom- 
eter, one half pound; stop watch, one 
half pound; total 4891 pounds. 

Of course the plane will lie overloaded 
as compared with its ordinary commer- 
cial condition. But the overloading will 
not be excessive, giving only 18 pounds 
per square foot of wing area and 23.8 
pounds per horsepower. The areody- 
namically eflicient plane will have no 
^fSculty in getting up suflicient speed to 
make a get-away. The first hours in 
the air will give cause for anxiety, but 
the hazards are at least reasonable. 

At the start of the flight with full 
load, if cruising at 110 miles per hour, 
the fuel consumption would be heavier 


than the 11 gallons an hour quoted above. 
But the pilot may reduce consumption 
of fuel per mile by flying more slowly. 
As the plane lightens, the fuel consump- 
tion will go down.- The figure of 11 
gallons per hour at an average of 110 
miles per hour may therefore be achieved. 
This, for a flight of 3000 miles, will 
mean 868 gallons of fuel, leaving a mar- 
gin of 32 gallons. At the last minute, 


in the Rhine valley, at a spot where 
meteorological conditions are particular- 
ly favorable. 

It is surprising how quickly students 
qualify as glider pilots. During the 
month of September, 1926, the society 
gave 18 elementary and 11 advanced 
gliding certificates. Instruction was 
^ven on 22 days of the month. There 
were 450 glides made, of an average 



an extra 80 gallons may be stowed in 
the cabin in five-gallon tins. There is a 
fair sporting chance of getting across, 
or at the worst of landing on the west- 
coast of France without actually reach- 
ing Paris. 


A Neat Glider 

G liding as a sport has never taken 
a serious foothold in the United 
States. In Germany it is being pursued 
as intensively as ever, and various so- 
cieties exist which provide their mem- 
bers with systematic training and sub- 
sequent practice. One such society is 
the Rhon-Rossiten Gesellschaft which 
holds its exercises auf der Waaserkuppt 


duration of 30 seconds, or a total of only 
three and three-quarter hours of glid- 
ing time. Some of the advanced students 
finally managed duration glides of some 
seven and one half minutes. We have 
never heard of anything as systematie 
and earnest in the gliding line in the 
United States. 

The gliders used by this society are 
beautiful examples of aerodynamical and 
structural design. Our diagram shows 
the Segler R It (glider) on which ad- 
vanced students receive instruction. It 
has beautiful lines and the most correct 
and effleient disposition of surfaces. 
Anyone building a glider could not go 
far wrong in working on similar lines. 



Towial GDdera 

'T^HE Army Air Corps has for many 
B years bem experimenting with tar- 
get gliders towed behind an airplane, to 
be released for practice shots from anti- 
aircraft guns. It has remained for a 
Gennan finp, the Raab-Katsenstein Air- 
plane Company, to experiment with such 
gliders for commercial purposes. The 
airplane has a cable about a thonsand 
feet in length attached to its fuselage, 
and this cable is attached to the front 
end of the glider, with a release which 
the glider pilot can readily actuate. The 
idea is to have the airplane act like a 
locomotive with a line of freight cars, 
and detach the freight-loaded gliders one 
by one as they reach their destination. 

Experiments conducted by the German 
ace, Kieseler, in the plane, and Eapen- 
laub, the famous gUdsr constructor, in 
the towed glider, have been entirely suc- 
cessful, as far as safe release and land- 
ing were concerned. 

From the point of view of airplane 
economics, however, the Idea does not 
assm promising. For the same frei|^ 
iColUivmd on fag* 89 ) 


tpleof desifla 
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In the World of Chemistry 

A Department Devoted to the Advancements Made 
in Industrial and Experimental Chemistry 

CONDUCTED BY D. H. KILLBPFBR 


A New Slant on the Smoke Nuinnce 
CONTROL of the emoke nuisance must 
^ depend upon the effect of smoke- 
laden air on health, if success is to be 
achieved, according to Dr. Charles White, 
pathologist of the United States Health 
Service, who points out in American 
CUv; that smoke prevention will be more 
readily secured if it can be shown that 
smoke-laden atmosphere has a harmful 
effect on the human system. The chief 
arguments heretofore have been for com- 
fort and cleanliness. Data collected by 
him show tJiat the city of Pittsburg has 
a low tuberculosis death rate but a_ high 
pnepmonia death rate, an analysis by 
wat^ showing that the higher ratM 
occur where the smoke-laden air is den- 
ser. The number of physicians special- 
izing in respiratory diseases is higher 
per capita in Pittsburgh than in Balti- 
more, showing a greater demand for 
this type in the smoke areas. The 
evidence indicates that smoke must be 
controlled from the viewpoint of Hs 
effects upon public health. 

Aitidoial Riponliig oi Fruits end Vedetables 

T he storing of fruits and vegetables 
in an unripe condition and then rip- 
ening them as required by the conditions 
of the market, is forecast by Dr. R. B. 
Harvey, Associate Professor of Plant 
Physiology and Botany at the Minnesota 
Coll^ of Agriculture, as a result of an 
extensive research on the action of ethy- 
lene and propylene on fruits and vege- 
tables. In the past, ethylene has been 
used for coloring citrus fruits and by 
its use it has been possible to make green 
fruit appear ripe, which was none too 
proper. However, Dr. Harvey has found 
that by continued application of either 
ethylene or propylene, an actually green 
fruit can be made to undergo exactly 
tto same changes in composition that 
occur in ripening on the plant. In dis- 
cussing his results in an article pub- 
lished in the Chemical Bulletin (Chi- 
cago), Dr. Harvey says in part: 

"At the Minnesota Experimental Sta- 
tion vre have now ripened practically all 
of the important fruits and vegetables 
of tropical and temperate climates, so 
that ethylene seems to have widespread 
application. It is useful In removing 
excess acidity from early apples, plums, 
rhubarb, pineapples, and other fruits. 
It will produce better flavor in musk, 
honey-dew, and easaba melons. Of the 
tropical fruits, we may now hope to 
have a greater share available in the 
north. The mango, avocado, papaya, 
custard apple, chayote, jujube, and per- 
dmmon offer commercial p^bilities 
since they may now be shipp^ in a firm 
graen condition. In Minnesota, during 
moat of the year, quantities fresh 
tomatoea an import^, sometinws with 
the loss of half of the ear by the old 


method of heat treatment. Possibly wc 
should look to the advantage of future 
generations of northern races in having 
fruits from the tropica available through- 
out the year as much as to the money 
saving through decreasing the loss of 
human food materials. 

"Ethylene is the most practical gas 
for use in ripening, although propylene 
la a little more active and produces a 
little better flavor In fruits. Propylene 
la not available commercially at present. 
Acetylene Is considerably more toxic 
than ethylene or propylene and has an 
unpleasant odor in the comercially avail- 
able product. Ethylene can be obtained 
in cylinders. 

"A measuring gage can be made by 
attaching a calibrated orifice to an ordi- 
nary low-pressure expansion valve, al- 
though there is a convenient valve al- 
ready on the market calibrated to de- 
liver a regulated amount of ethylene gas 
per minute. Other than this simple 
equipment, all that is necessary is to 
have a banana room or similar room 
tight enough to prevent excessive leak- 
age of gas. This room must be kept at 
66 to 70 degrees, Fahrenheit. At tem- 
peratures below 66 degrees, Fahrenheit, 
ripening is slow. Temperatures above 
70 degrees, Fahrenheit, may be used for 
some fruits, but rots may develop too 
rapidly. At 66 degrees, Fabrenhoit, 
only 48 hours are required to ripen 
bananas from a very green state. 

“Ethylene is not explosive at concen- 
trations many times the required con- 
centration (1-1000). It is practically 
odorleas and not poisonous. No effect 
on men working in the treating rooms 
is detectable. The gas has almost ex- 
actly the density of air and diffuses 
quickly throughout crates of celery or 
through loose boxes of fruit. 

“Ethylene may be used to remove the 
excess acidity of fruits or vegetables, to 
remove chlorophyll from celery or sim- 
ilar plants, to increase the sugar con- 
tent, or to remove tannins and other ob- 
jectionable substances. Tomatoes rip- 
ened after removal from the vine in 
winter are liable to be excessively arid, 
but if treated with ethylene they have 
a fine flavor, free from excess aridity. 
Very Immature tomatoes down to one 
inch in diameter may be ripened in six 
to eight days; more mature fruits re- 
quire only 24 to 60 hours, depending 
upon the variety and degree of maturity. 
It is practlcabU to ripen two-thirds or 
thr«e-fourths siae tomatoes for the mar- 
ket at times of high prices. Tomatoes 
have better flavor when so ripened than 
those ripened on the vine. This will 
make it possible to extend the length of 
the aeasop by ripening immature fruits 
before the regular season, and also will 
save fruits caught green by frost 

"tielary can te blanebed perfectly in 
60 hours and has a fide color, sweeter 


taste, and less stringiness. A single 
dose of ethylene, about two to three 
cubic feet, coating less than 40 cents per 
carload of fruit is sufficient to produce 
a remarkable change in the time required 
to ripen bananas, and to change their 
color, flavor, and texture to that of fine, 
ripe fruit. The tannins of the date and 
of the Japanese ];>ersimmon have been 
more quickly removed than is possible 
without ethylene. The astringent Jap- 
anese persimmons were nicely ripened 
in 60 hours with ethylene, while controls 
at the same temperature were still very 
astringent. Ethylene causes a sudden 
jump in the respiratory rate after its 
application. Attendant with this in- 
creased rate of respiration, the fruit 
acids and tannins disappear.” 

This process has been in practical 
use for some time with extremely satis- 
factory rwulU. 


Carbon Monoxide In Automobile 
Service Stations 

S INCE the exhaust of an automobile 
engine contains nearly 6H percent 
of carbon monoxide, employees of i 
vice stations are subject to a severe 
hazard from carbon monoxide poisoning. 
Dr. May R. Mayers, of the Bureau of 
Industrial Hygiene of the New York 
State Department of Labor, is carrying 
on an investigation of methods of com- 
bating this hazard and in the Industrial 
Hygiene Bulletin of the Bureau says; 

“Various methods are being experi- 
mented with by the automobile industry 
at the present time with a view to 
ridding their service stations of the car- 
bon-monoxide hazard. The installation of 
elaborate forced-draft ventilating sys- 
tems, capable of keeping the air fresh 
at all times appears to be far too ex- 
pensive to be practicableinmostinstances. 
Instead therefore, managers of service 
stations are becoming interested in the 
use of various chemical substances now 
on sale, which if sprayed, or otherwise 
introduced into the air are supposed 
to 'improve the condition of the air.’ 
Just how this is to be accompliahed is 
frequently very vague both in the minds 
of the manufacturers of these products 
and those who purchase them for their 
service stations. 

“The Bureau of Industrial Hygiene 
has been called upon by some of the 
more Intelligent service-station managers 
—particularly those having a large num- 
ber of sorrice stations to provide for — 
for a disinterested opinion as to tho 
eifieacy of these measures. One of the 
chemical substances on the market is 
essentially a eombinatlon of ehlorine and 
formaldehyde which is to be sprayed 
into the workroom. This la now nndei 
investigation by the Bureau. The othei 
chemical substaaee wbleh is making eon- 
(Conriitaed oH page 76) 



Automobiles bxve improved 

but 

wbat about gasoline? 

It IS a far cry from the "horseless buggy” of yesterday 
to the automobile of today. But the first cars and the 
latest cars are alike in one fundamental respect: both 
depend on gasoline for fuel. 

Gasoline is not a perfect fuel. It has always had one 
inherent fault. It explodes too quickly ("knocks”) as 
temperature and compression increase. 

Carbon increases both temperature and compression 
beyond the point at which the present day automobile 
is designed to operate efficiently on regular gasoline. 
And the full efficiency of the modern motor car and its 
continued development have both depended upon the 
discovery of a "^knoekless" fuel. 

After eight years of experiment, General Motors Re- 
search Laboratories developed Ethyl brand of anti- 
knock compound, a chemical ingredient which leading 
oil companies are mixing with their regular gasoline to 
form Ethyl Gasoline. 

Ethyl Gasoline is the efficient fuel for automobiles of 
today and tomorrow. This super-gasoline will give your 
engine a performance such as you have never known. It 
is available throughout the United States and Canada 
and is sold at pumps which display the "ETHYL” trade- 
mark. Try it today. 

Ethyl Gasoline Corporation, 25 Broadway, New York 

ETHYL GASOLINE 
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Milestones in National Service 

An Advertisement of 

the American Telephone and Telegraph Company 


Trsrb are twenty-five Bell 
companieabutonlyoneBell 
System — and one Bell aim 
and ideal, stated by Piesident 
Walters. Gifford as: 

“A telephone service for this 
nation, so nu: as humanly posnble 
free from imperfections, errors or 
delays, and enabling anyone any- 
where at any time to pickup a 
telephone and talk to anyone 
dse anywhere else in this country, 
clearly, quickly and at a reason- 
able cost.” 

The year 1926 brought the 
service of the Bell Twephone 
System measurably nearer that 
goal. Seven hundr^ and eighty- 
one thousand telephones were 

C ; 




The number of applica- 
tions waiting for service, 
including those in new.and 
outlying sections, was reduced 
fif^ per cent. 

A third transcontinental tele- 
phone line was completed to the 
Pacific coast. 

’ The largest number of miles of 
toll wire for one year was added to 
the System — ^more than 664,000 
miles. 

The average length of time for 
completing toll calls throughout 
the System was lowered by thirty- 
five seconds. 

A seven per cent improvement 
over the prevkius year was made 

_ _ — ^ in the quality of voice transmis- 

added to the System — bringing sion in toll calls. An adjustment 


the total number interconnected 
in and with the Bell to more than 
seventeen and a half million. 


was made in long distance rates 
amounting to a reduction of about 
^3,000,000 annually. 



PATENT FOR SALE 

Utomobile QU Flltcrlnc Device. Only three patU, none 
0 repUcci reaionibte to manufacture. RESIDUE 
CLEANED OUT WITH AIR at nay SlUng irtatlon, or 
by liand. No aoiled bamla; no waltlnc for car. Write. 
J. W. DePriei. McCoy. Oregon. 

TRY OUR 
BOOK SERVICE 


INVENTKNSS PERFECTED 
MOMUUi MAl»t 

la a luUy oqulppcd macblne. ihop 


/ufymr 

{Contimitd fnm, page 74) 
tiderable headway in garages and service 
stations is ozone, chemically designated 
as 0(. Ozone is generated in the room 
hy means of one or more ozone genera- 
tors of varying slzea depending upon the 
size of the service station. 

"Manufacturers of these ozone ma- 
chines are not all agreed as to its effect 
either upon the air of the workroom 
or upon the men exposed. One manu- 
facturer in his sales literature points 
out that ozone or 0, is broken down 
into 0, plus 0, and that the one atom 
of nascent oxygen combines with ^e 
carbon monoxide in the air to form 
carbon dioxide which in the concentra- 
tion produced would be quite harmless, 
(O-bCO-^00,) . In this contention he 
is not supported either by the other man- 
ufacturers of these machines or by ex- 
perimental evidence. That under con- 
ditions prevalent in service stations, this 
reaction does not occur to any apprect>- 
able extent whatever is well established 
Bcientiflcally. This conclusion has fur- 
ther been independently arrived at and 
confirmed by experimental work con- 
ducted by the Bureau of Industrial Hy- 
giene. 

“The fact that many of the men work- 
ing in service stations where these ma- 
chines have been installed ‘on approval’ 
appear to be genuinely enthusiastio 
about them, however, and claim that 
they feel so much better and have fewer 
or no headaches since their installation, 
has caused the Bureau of Industrial Hy- 
giene to investigate the matter farther. 
It has been our experience as a result 
of an examination of a considerable 
number of these men that exposure to 
carbon monoxide seems to make them 
hyper-suggestible. The question immedi- 
ately aroM, therefore, whether perhaps 
the sole effect of these machines was 
psychological. On the other hand, the 
men continue to insist that they really 
do have fewer headaches, and some 
claim to have none at all any more 
since the ozone machines have been in- 
stalled. The carbon-monoxide headache 
is too real and too intense to be dio- 
posed of purely by suggestion.” 


Gliuootit 

C harcoal and a number of other 
things have the desirable property of 
being able to absorb huge v’ * 

gaseous and liquid materials, as witness 
the use of a piece of charcoal in the 
family ice box to absorb food odors. 
This property of absorption, or adsorp- 
tion as it is mom correctly called, is 
valuable in many industries, and much 
effort has been devoted to increasing 
tlie adsorptive capacity of charcoals. 
This has resulted in the development 
of a whole host of "activiated carbons" 
possessing very high power of adsorp- 
tion, and in addition to the activated 
carbons, several types of highly adsorp- 
tive sUica have been developed which 
can be used for a number of things 
for which charcoal Is unsuited. The 
most recent of tliese has been developed 
in tim Buresu of Soils at Washington 
ss one of tho products obUlned along 
with potash and othsr materials from 
greensand, snd Is cslled glauconite. The 
new industry of obtaining potash from 
(Continued on page 84) 
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Sweet (?) girl graduate 



Get rid of dandruff 

Many a girl otherwise sweet, and many strength and massage thoroughly, 
a man otherwise charming, is rejected Almost immediately you note im- 
because of loose dandruff (epithelial provement. Keep it up several days 
debris.) SJ^tematically, We’ll wager final results 

Put it up to yourself. Could you delight you. 
really be interested for long in anyone Whenever you have any evidence of 
careless enough to permit such a dis- dandruff don’t delay treatment. Go 
gusting condition? after it immediately with 

For, after all, loose dandruff 
is now easy to check, by the 
systematic use of Listerine, the 
s^e antiseptic. 

You simply douse it on full 


m^and dandruff simply do not get along together 




Listerine. 

It puts you on the pleasant 
and polite side. Lambert 
Pharmacal Company, St. 
Louis, Mo. 
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Applied Science for the Amateur 

A Department Devoted To the Presentation of Useful Ideas, 
Material of Value To All Will Be Found Here 


T he writer li one of the undoubtedly 
Inrge number of amateur ecientieta 
who delight in exptorinff the realma of 
minute objects that are revealed to us 
tlwoush the medium of the microscope. 



power microecope Is in the stand; 

a low>power one is at the right 

In studying objects and their struc- 
ure through a microscope, I have often 
desired a method whereby I could ob- 
tain a permanent record of the observa- 
tions. Not being a master of the tech- 
nique of drawing, the field of photogra- 
phy seemed to offer the only logical 
solution. However, the available liter- 
ature on the subject of photomicrogra- 
phy stated that elaborate equipment was 
necessary for the taking of photomicro- 
graphs. I found that I could not afford 
such apparatus, so I set to work to pre- 
pare a system whereby, with compara- 
tively cheap equipment, coupled with a 
good microscope, I could pr^uce satis- 
factory results. 

After some little experimenting, I 
found that with the simple apparatus 
shown in the accompanying photo- 
graphs, I could take very go^ photo- 
micrographs. Several samples of the 
work done with my equlpmei^ are shown 
also. 

Adds from the microscope, the essen- 
tia] parts of the apparatus are three in 
number. First, there must be a cheap 
box camera, of a type In which the back 
is removable. Such a camera need not 


CONDUCTED BY A. P. PECK 


cost more than two dollars. Secondly, 
a stand for the camera and the micro- 
scope is to be made. This is shown in 
the photographs. 

The third part is a sonreo of light. 
I used a 100-watt lamp and a thin- 
walled, globular glass bulb filled with 
distilled water. The latter is used as a 
condensing lens for converging the 
beams from the electric lamp to the 
microscope mirror. This bulb of water 
is to be arranged so that it can be 
moved vertically, so as to make it pos- 
sible to direct the beams as desired. 
A fine ground-glass plate is placed be- 
tween the source of Ught and the glass 
bulb. Also, a properly ventilated metal 
housing should be provided for the 
electric lamp. 

The stand for the microscope and the 
camera is worthy of special notice. It 
must be constructed rigidly so that there 
will be no chance of vibration of the 
camera during exposure. Due to the 
variationa in the. sixes of microscopes, 
no definite dimensions are given. How- 
ever, the base, sides and top should be 



The microscope and camera stand 
with the camera removed. A mir- 
ror Is arranged to show the reader 
the construction of the tem and 
the ^acement of the bolts 

cut from onedneb stock, and securely 
fastened together with screws, not nails. 
A properly shaped block screwed to the 
bam serves at all times to hold the 
microscope in the same position relative 
to the top. This is clearly shown in the 
photograidu. 

The square nuts on two bolts through 
the. top serve -to help the operator to 
place the camera in the proper position 


after it has been removed for the pur- 
pose of focusing the microscope or in- 
serting the film. As shown in the 
mirror in one of the photographs, these 
are set in slots, so that when loosened, 
the bolts can be shifted to accomodate 
the particular camera used. 

Before attempting to take photomi- 
crographs, the lens in the camera is 



removed, as it is of no use in this 
work. Then the camera, with the back 
removed, and without any film in it, is 
placed over the opening in the top board. 
The microscope is placed in its position 
on the base, and a piece of ground glass 
is laid on the back of the camera. The 
stand should be of such height that the 
eyepiece of the microscope will bo fairly 
close to the opening of the camera. The 
farther away it is, the smaller will be 
the resulting picture. 

When the light and mirror of the 
microscope are adjusted, a circle of light 
will be seen on the ground glass. The 
position of the camera should be shifted 
until this circle occupies the center of 
the glass. Then the nuts are tightened 
so that camera will always be replaced 

in the same location. These nuts •* *• 

{Continued on pope 80 ) 
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TOBACCO 
THE BEST PIPE SMOKE EVER MADE/** 



A VAST MULTITUDE 
OF PIPE SMOKERS in- 
stantly welcomed and praised 
Old Briar. Thousands upon 
thousands claim Old Briar to 
be "the best pipe smoke ever 
mad^” 

The additional cojoymeot, 
satisfaction and pipe comfort 
you get out of a pipeful of 
Old Briar costs but a fraction 
of a cent more than ordinary 
tobaccos. 




it- 


M !' 






r/:; 


ligit Dp jovt pipefol of Old Briir, Let the npe fngnace of 
Old Brttf creep up your p^'i tteau Eajoj every bh of hi 
full pleuaDt aroiu-»itf rich body— hi extra HaoothBeti. 
Notice hov mild and cool h ii — how completely uthfyiag. 
Then you will know why thii wonderful tobacco continuei to 
win the prahe of pipe imokerc everywhere, 

Generationi of tobacco culture, yean of lelecting and of teating 
the fineit leaf tobacco, of acientific mellowing and bloKliag. 
have gone into the perfccttng of Old Briir. IT ALL 


IF YOUR DEALER 
DOES NOT HAVE 
OLD BRIAR 
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clamp the camera but aerve aa tmidea. 

tn the actual taking of the photomicro- 
grapha, the microacope ia focoaed with 
the eye In the uaual way, with the 
camera removed. Then the camera, with 
flrat dim in poaition, ia placed a^nat 
the two aquare nuta. With the room 
in darkneaa and the microacope licht 
turned off, the ahutter ia opened. Then 
the light ia turned on, the expoaure 
made, the light turned off, and the 
ahutter cloaed. Be aure to follow thia 
ahiinence. becanae opening the ahutter 
while the light ia on will tend to ahake 
the camera and apoil the photograph. 
Do not move around the room while the 
shutter ia open, and be aure that there 




Goq^ : tit and Gobd filling 


“ B. V. D.” feels so good because It /its so well. 
And the good feeling that millions lu>ld toward 
“B.V. D.”— the good feeling behind years of world' 
leading px^ularity— shows how men value better 
fit, cooler comfort and longer wearl 


“B.V.D." 
Union Suiti 
Men-i$l.S0 
Youdu'SSc 



and Dtawm 
85c theganncnc 


"NexttoMysel/I.l 
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AftENTlON PATENTEES Waited By Nalioial Saks Orgamzafioi 


Patenta of conunerdal value fliunced on 
royalty baala without ezpenae to inven- 
tor. Mail modela and co|Hea of patenta 
or full detalla to 

KAMSTONE HOLDING CORP. 

4t IA8T 42nd STREET NEW YORK CITY 

OiEMISTS" 



( )iir new rataloa listing 5000 cliem- 
ii-als, 2500 illustrations Laboratory 
Apparatus and 1000 Books sent on 
receipt of SOc. Radio catol^ (100 
l«gei)> liberal diacounta, 10c. 
UlOUTOIT UTEIUU CONPANT 

UTEsaTlaaM CUcs|s,U. 3.A. 


For tha Retail Hardwaro Trade 

One or more meritoriona item* lor sale in thia 
channel _ for which ready demand now ei ' 
(-an aaaiat patentee or manufacturer finand_.,, 
if neceaaary. Give full detaila in firat letter 
please. 

Bo x 174, Sclentiflc American, New York City 

GEARS 

, All Klitaa-Smwli 


Left! Bonified 
Right: ISM i 

viJl be no other diaturbing vibration 
whHe the expoaure ia being made. 

The expoaure for thia work will vary 
vm 10 to 80 aeconda, according to the 
aubject on the elide, the atrength of tha 
light and the power of the lena com- 
' ‘nation being uaed. 

The foregoing paragrapha deal with 
ordinary photomicrography. However, 
’ have recently developed a method of 
iry aharp focusing, by means of which 
it ia possible to photograph bacteria, 
using a high-powered microacope. For 
this work it is necessary to have an 
instrument which is made so that dif- 
ferent eyepieces can be used. You will 
also need two eyepieces, or oculars. 
One, which I will refer to aa number 


BECOME A FOOT CORRECTIONIST 1 

Oftt M 

•Uthcind«yo 



f ’EsiMriaeBUl tad Model Work 

.... wiiliyma SufCw rm k CHj 


or ehlropi^y. Oponlnas (Terys^nTi^. 

it you can attend tz; zzzy zzzzzz iz: "cc™ 




Pric* ti.ee Rmiu«m 

Uluatratad catalog, 330 pages, , 
haute im It SO ce-‘- — * 

Mti, Ugh power r'* ^ 


ameters; right ll 


one, is an ordinary ocular magnifying 
between 10 and 16 diameters. The 
second, which I will call number two, 

. is termed a “micrometer focuaing eye- 

IdS&tttttiS!; piece" and can be obtained In -dwo 




SGIEXTIFIG AMERIGAN 


more expenaive micrometer attachment. 

The following proeese for delicate 
work, and using the if power, number 
two ocular, is to be recommended. 

Place the microscope, containing ocu- 
Ngr number one, in the stand and focus 
in Hip regular way, using the eye. Now 
remoflsJ'Ui’''^' substitute oc- 

cular nuhiber two. Place the camera, 
unloaded, ohn^he stand and, without 
altering any olKthe former adjustments, 
focus sharply oih ':he ground glass by 
carefully turning the upper part of 
ocular number two. When this has been 
done, remove the camera, load with Aim, 
replace and make the exposure. 


Once these adjustments have been 
made, they need not be touched unless 
the magniAeation power of the micro- 
scope. Is altered. 

When stained micro-organisms are to 
be photographed, the best results will 
be obtained with those stained red or 
brown, In preference to blue. This is 
particularly true If a color Alter of the 
type known os K2 is employed. 

There is a vast Aeld open for experi- 
mentation in this line. The above is 
only a very brief resume of my work, 
and undoubtedly others will discover 
better methods than mine. To those 
that take up the work, let it be said 
that the results will depend on the 
amount of time expended. Experimen- 




Cairy a Basline Autow- 
line in your car and 
safeguard your spare 
tire with Powerstccl 
Autowlock. Both are 
made of Yellow Strand. 
Ask your accessory 
dealer. 


For Handling 
Men and Coal 

Tons upon tons of both these precious 
commodities are bandied daiiy by power- 
hoists—and at breathless speed! 
Weight and speed combine to give the hoist- 
ing ropes a severe and strenuous iife. Only 
the highest grade can hold out for long— a 
good reason why Yellow Strand is so 
widely used. 

For heavy duty at your plant, Yellow Strand will 
give the same long, satisfactory service that the 
miner gets. The strand of yellow protects you. 

This company of pioneer wire rope manufacturers 
also makes all standard grades for all purposes. 

BRODERICK & BASCOM ROPE CO. 

M3 N. First Street, St. Louie, Mo. 

E«l*m OBm »d WinlwuMi H W»Mnst*B St.. Nn> Ysitl 
WMWri. OIBc. SmIiU PutM<», St. LauU nd SMttI* 
AutfmrM Owmhr, tn mil IndutMml LnamUUmm 


\bllowStiand 

WIRE ROPE 


tatlon with the time of exposure, color 
Altera and focusing methods will reveal 
more deAnite data which can be followed 
for heat results . — Contributed by A. C. 
Lonert. 

[We particularly recommend this item 
to our readers. It shows the true spirit 
of the experimenter in overcoming ob- 
ataclea. Since trade namea have been 


FURNITURE, 

Seimtific FumUure FinUhing, 
Decoration and Patching 

A new snd autboritstive book covering nil Pcthxl 
Kurnitun and Modem Strin: aim Furniture Decon- 
tlun (Antique Shadina. Gbzins. Duatlns, Two-mnins, 
Poiycbrommg, etc.), rurnlture Klidaliins. Toolt, EquJi>. 
menl. Materiab. PateMas. Special Prcx»««ei afmp 
Shadea and Batea. Plctuie Fnmea. Japaonlng, Minor 
Resllveiini, CM.) nplatncd. All fully illuantid. 15.00 


FREDERICK J. DRAKE A CO. 
PubOehere 

106S So. Michigan Ave. Chics^o 
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' The basis oj successftd manujactun 
is FACTS 


Hm old oolond mifflfflx pradnoe woodcfful uMo 
deliciciet by luck and g»a», but the laboratortet of mod* 
cm biuioeii can only operate on facti. 

Scientific imtnunenu far iodicating, OMaaoring and coo- 
trolling temperature mutt be accurate or they are worthlmt 
and can cauae heavy taoatf loaa. No le« eaaential ia auch 
accuracy in the home or hoipital. oo boat, train or air- 
plane, when human life it at ttake. 


omitted, the nemee and addrenee of 
eompaniaa that npply mlcroecoped, 
■peeial eTapieeaa.'^Ior fllten and other 
supplies for tho mieroscopist viU be 
mailed upon request TAs Editor.] 


Tool Reek 



Tool hidder made of pipe strapa 



Tjiiu Inttnimenn ate need wherever it it neceatary for man 
to indicate, record or control tempwature. And bow they 
can be depended oo far /ncrr it indicated by the fact that 
men of medicine, Kieoce and ioduttiy touy practically 
ttoivertally demand 


sayiorm 

aoa 

CAKAMAIf fLAirr 


ftrkahop. Such a rack is illustrated in 
these columns, and the following para- 
graphs are what Mr. Wheeler has to 
say about the arrangement 
“A rack made of miscellaneous sites 
of pipe straps, as shown in the illustra- 
tion, makes a handy resting place for 
small tools around the engineer’s work 
bench. Such tools as screwdrivers, chisels 
and pliers, may be hung within conven- 
ient reach. Each may have its proper 
I place where it will be on the Job when- 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

AttotiM ifitM lets tHA At Sdinlifit Amahm 


SClENTinC AMERICAN BLDC. 
Wmilntttn.D.C. 


Books and Ii^nnation on Patents |nd Trade-Marks by Request. 
Associates in AU Foreign Countries. 


ever 

“To make the rack, nail a piece of 
one by two inch board about ten inches 
higher than the bench. To this strip 
nidi or screw the pipe straps, one lapping 
over the other. Provision can be made 
for many different small tools by using 
the several sises of pipe straps." 


Penpeeti' 


DEFERRING to the item on stereo- 
^ seopie photography in the March, 
1B27, issue ot this migaains, Mr. George 


garding the use of photc^aphs pro- 
duced by the described method, by 
means of which it is posdble sometimes 
to do away with the usual stereoscope. 
The system, which the editor has tried 
out successfully pa occassion, is de- 
scribed in the foiling paragraphs. It 
is wen to note that aU persons do not 
obtain the same fllipet, and that aR 
stereoscopic' prints are not suitable for 
the work. 

As a preparatory measure, prior to 
trying a “double" or stereosoopk print. 


make two black dots about three inehos 
apart on a white card. H<dd the card 
a few inches from the eyes, and in such 
a positioa that a line eonneeting.te 
dots win be paraM with a 
neethig the eyee. Foras ths eyes on 
an hniigbliairvet bstwesn the twp data 



jtihmt 
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and Mine diiUnee behind the card. 
Soon. If the conditions are right, the 
two dots will appear to coalesce, and 
three dots will appear — the third one, 
which is apparent and not real, about 
half way between the two actual dots. 
This effect shows that the trick has been 
acquired and you can now try a stereo- 
scopic print 

When doing this, proceed in the same 
manner as described for the white card, 
using a print that has some particularly 
striking feature. When this feature on 
one of the prints appears to coalesce 
with the same part on the other print, 
the picture will appear to sUnd out 
in full perspective. Some practice will 
be necessary before the best results can 
be obtained. 

Counterbalsnoe Weight 

I WANTED an accurate, presentable 
counterbalance for a ventilator door, 
as I did not wish to leave my experi- 
mental assortment of bits of iron hang- 
ing to the end of the pulley rope. Two 
old fruit-jar lids and n piece of discarded 
inner tube from an automobile were the 
essentials for a neater weight 
One end of the tube was tied securely 
over one of the lids. I then filled the 
tube with coarse sand until it weighed 
exactly as much as my trial conglomera- 
tion of iron. A hole was punched in the 
other lid, and a hook inserted. This was 
made of heavy wire with a circular 

over the inner surface of the cover. 
This cover was pushed down into the 
tube, expanding it to a straight cylinder 
and closely packing the sand. It was 
quickly made, ‘*illled the bill,*’ and I 



think was just a bit more neat, accurate, 
and safe than any other small counter- 
balance of its Uad 1 have ever aeen. 
— Contributed by Frank W. Bentley, Jr. 


Steel Sheets 

■ FOR EVERY KNOWN PURPOSE «■ 



S HEET STEEL — the material of exceptional utility, 
is rapidly {raining in popularity in all lines of in- 
dustry. Sheet Steel combines service with economy. 


For machinery construction and 
parts — automobiles and trucks, 
powerful tractors, threshers, har- 
vester combines, implements for 
the agricultural and the indus- 
trial fields; and for lines of re- 


Galvanized Sheets, Tin and 
Terne Plates for every purpose. 
Where resistance to rust is im- 
portant, as for roofing, siding, 
spouting, culverts, flumes and 
similar uses, insist upon Keystone 


manufacture and general build- rust-resisting Copper Steel. Sold 
ing construction, this by leading metal mer- 

Company is the lead- chants. Write nearest 

ing maker of hieh District Sales office for 


ing maker of high | 
grade Black Sheets, | 


District Sales office for 
copy of Facts booklet 
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Final Arbiters of What Will Wbrft 

Production-Tccordi settle the question of what will 
Work in machine development. Produt^on-r^rds 
O. K. your experiments, or measure improvements 
in mechanism and operating method. Perfected 
design or operation sums up its practical, produd- 
ice value on the dial of a 


Th, krf Jtm- 






The Set-Back Revolution Counter above re- 
cord* the output ef the kr|ir m tr h i n** where the revolu- 
^ e( a theft record opmtkMH or output Counteone 
for each revolution, and eeti back to i«e from any Eture 
by tumlu knob once round. Sunrlied with from four 
to ten fiiurMrheeli. at reouired. Price, with four 
at iOuitrated, HODO (tubject to diicount) 

The Small Revolution Counter at left recorda 
the output of tmalier machine* where a ehift revolution 
indicate* M operation. ThouihmalLthi* counter!* very 
dura^; it* mechum will ttand a very hi|h rale ef 
ipeed. makiiut it eipedelly adapted to li|^ (lit-ninniiM 
madiina*. WiU*utoM«tunbackwaiX Pri%$100. 


Tiere'i a VECDER io fit tMry machine — and etery need 
in detelopmtnt mrk- Mechanical and Maptelk Coanitrs— 
the Vttdtt bookhi thinu them <dl. Ke your terlte — 

The Veeder Mfg. Co., 
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Patents for saleI 


iTlWAi^D cTfS^Tli^S Am' 

CXIE TIP M 

ThcK have already been In 

sooGCMful progrcM, Addreaa 

Awrkaa W*M Cm ‘ np H*M*r CoiVWI 

dlTSaniiSrdSlreet 
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Amateur 

Telescope Making 

The <me book that gives all 
the informatim ncMcd to 
cmutruct a reflecting tele- 
•cope at home. 

Price S2.00 Postpaid 
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In the World of Chemittnr 

(ContiHMd from pigt. 76) 

this source is In a state of rapid develop- 
ment and investigationa are being made 
at the affleieney of the by-product, glan- 
eoeil, as compared to other limilar 
mat^als. 

In reporting an investigation of tha 
subject before the American Chemical 
Society, Whittaker and Fox of the 
Bureau of Soils state: 

"Glaucotil ia tha silieeone residue ob- 
tained by extracting greensand with 
mineral acids, preferably sulfuric add. 
The acid leech is treated to recover 
potassium salts, iron and alnmlnum 
oxides, and fuming sulfuric add. Glau- 
eosil is thus obtained simultaneoucly 
with other products and is, in short, 
a by-product of the manufacture of pot- 
ash and other materials from green- 
sand. The ailleeons residue as obtained 
in the proccM contains only inch lalta 
as are present in the mother liquor and 
these are easily removed by washing. 

“Glancosil is practically pore silica. 
It differs from artifldal active silica in 
that it has never been through the gel 
stage, unless perhaps it went through 
such a stage in the geological ages when 
the greensand from which it is derived 
was formed. It is simply the silica 
skeleton of the greensand granule, the 
surfaces of which, both inner and outer, 
have been cleared off and left in a 
highly active state by the action of the 
acid. It is never in solution, colloidal 
01 otherwise, during its manufacture. 
Chemically it is quite active, much more 
ao than any cryatalline silica. It dia- 
solves readily in dilute caustie by simple 
warming. Adda apparently leave it en- 
tirely nnattacked.” 

After a careful study of the com- 
parative adsorption of benune, xylene, 
carbon tetrachloride and water by it, 
these investigators point out that glan- 
cosil hss a high activity and adsorption 
capacity as compared with other similsr 
materials. They conclude from their 
investigations that the by-product of 
this new industry will find wide indus- 
trial application and compare tha satu- 
ration values with those obtained by 
I and Johnson with aluminum 

.... and by Patrick and Opdyeke on 
silica gel Saturated or nearly aaturated 
vapors were used in each esse. The 
accompanying table gives s comparison 
of the three adsorbents under test condi- 
tions. 

Relative Adaorptlve CapadM of Glau- 
coell, Alumlnam Oxide, and Silica Gd 


Dtptt 

CmUatit Paenl Pattnl 

Glaucosil 26 40.6 61J> 

Aluminum oxlds 20 16.0 29.0 

SiUea-gel 80 24.6 44J 


Sebniim Add si s Wesd KilUr 
psANDBLIONS and other weeda, 
hy which, cause the makart at lawns 
BO much tnnbls, may yield to a treat- 
mant with salanioua a^ a di^idyatire 
of the BMftal soleninm ao often Vpchsa 
of beeauao at ita changM la elaetH^ 
reslstaaee under the iMittBea at UgUr 
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Norman W. Stover and B. S. Hopkins of 
tbe University of Illinois report on a 
recent investigation of the action of 
selenium and tellurium compounds on 
fungi and bacteria in Indtuttrial and 
Sngineering Chemistry, and add to their 
remarks these pertinent paragraphs on 
the control of weed growth: 

“It would seem probable that, under 
normal weather conditions, selenious acid 
in a concentration of 0.005 normal could 
be used as a spray to chock the growth 
of dandelions in lawns and yet not per 
manently Injure grass. 

“The results of similar work on othei 
weeds may be summed up as follows: 
Canada thistle was killed by spraying 
in the late fall with 0.02 normal seleni- 
ous acid, whereas summer spraying did 
not prove successful. Burdock was read- 
ily killed by 0.02 normal selenious acid 
by spraying in mid-summer. For plan- 
tain and pigweed, selenious acid in con- 
centrations of at least 0.06 normal were 
required to' actually kill tbe plants. The | 
results of experiments on poison ' j 
were not definite.” 


Waits Sulfite Liquor ai a Spray Mi 

T he waste liquor from the manufac- 
ture of sulfite paper pulp is one of 
the largest single wastes of industry, and 
any possible use for it immediately at- 
tracts attention. The latest suggestion 
comas from C. S. Fleming and J. H. 
Reedy of the University of Illinois who 
report, in Chvtnieal and Metallurgical 
Engineering, successful teats of 
as an insecticide and fungicide for agri- 
cultural use. Their process consists in 
saturating the liquor with hydrogen sul- 
fide and using this as a spray after the 
chemical reimtions have had time for 
completion. Such a solution is very sim- 
ilar to the standard lime-sulfur spray 
now widely used. 


A Tat For Pin HoIm in MeCsl CoaCin|( i 
COME time ago in this department a 
^ description was given of the so- 
called “ferroxyl" corrosion test. The ap- 
plication of this to practical purposes is 
rather difficult, and recently, in conver- 
sation with Professor Edwin M. Baker 
of the University of Michigan, we 
learned of a more convenient method of 
applying this test to the detection of 
pin holes in electroplates on iron work. 
A solution is prepared of two grams of 
potassium ferricyanide (red prussiate of 
potash) and ten grams of salt (sodium 
chloride), in 260 cubic centimeters of 
water. Strips of filter paper of con- 
venient site are saturated with this solu- 
tion and dried. These strips of filter 
paper can be kept indefinitely for use. 
To detect faults in nickel plated work, 
a strip of this paper is moistened and 
spread carefully over the sample in such 
a way that no air bubbles are retained 
beneath it Pin holes show up within a 
very few minutes as blue spots on tbe 
paper. These spots are permanent and 
after drying the paper record of them 
can be preserved for reference. 


Aieoho) For Dilutini QaioHae 
G'OlXOWtNO the precedent set by 
^ France, the Italian Government has 
decreed tiiat all gasoline used In that 
country must be dinted with alcohoL 
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Send For Thii Motor 
And Make Thu Test 



Any manufacturer of elec- 
trically driven devices who 
can reduce or eliminate vibra- 
tion in his product has a 
distinct sales advantage. Vi- 
bration causes noise, bearing 
trouble, arcing and shortens 
the life of the product. 

In Dumore motors vibration 
is eliminated bj^ removing 
antagonizing weight from 
motor armatures on a specially 
designed machine. Conse- 
quently Dumore motors arc 
in dynamic or runningbalance. 
They run smoothly, quietly 
and without perceptible vibra- 
tion. The bearings stand up. 

These facts can be demon- 
strated in an out and out 
comparison. We want you to 
see and jeel the difference be- 
tween a Dumore and any 
other universal motor (re- 
gardless of make). ^ " 

Write us on your own letter- 
head and we will send you a 
stock motor on memo charge. 
When the motor arrives lay it 
on a level surface beside the 
motor you are now using, run 
them both at working speed, 
and, remembering the harm- 
ful effects of vibration, draw 
your own conclusions. 

n UMOM i 

Dynarmcally Balanced 
Uiiweraal Moton 

WISCONSIN ELECTRIC CO., 

48 SfxtMnUi St., Radn*, WU. | 



A Hafieopter 

A n intareatiiiff photo^rapb of a hell- 
eoptar which one of our leadera has 
deiisrn^ and bnilt, ia reproduced in 
these columns. We print below some de- 
tails of the machine as furnished by 
the inventor. 

Editor, ScinmFio Aubuoan: 

My helicopter may now be termed 
recent teet, 


pinjr 

happ 


some hard luck with it, etrip- 
the tranamiasion ireara. TMa 


i am now chaneina the deaign of the 
wings, and vnll install a larger 
motor, whereupon I have great hopes 
for further success. The following 
paragraph gives some of the details 
of the present machine; 

A Lawrence 28-horsepower motor 
ia employed. The wings are of the 
Spad type, measuring 26 feet from 
tip to tip. The fuselage Is 23 feet 
in length and the entire machine 
when empty weighs 760 pounds. 

. . Tours very truly, 

Leo Ortego. 

Alexandria, Louisiana. 

Used ia Sera 

TUST now, when anti-evolutionists are 
banging away at science, it Is rather 
refreahing to receive word from a clergy- 
man that he ia using the Scixntipio 


Amekican for obtaining ideas for use in 
sermons. A Jesuit priest in a remotely 
located parish writes us as follows: 
Editor, ScuNTmc American: 

'Tt has been some years since I 
have come across the SoiENTino 
Amebican in our Jesuit Colleges. 
Marooned here on a small island, 
and in a small parish residence, one 
has little chance to have many books 
for reading. 


-i sermons, conversation, 

et cetera. 

I was agreeably surprised to find 
that the magazine had Increased 
considerably in bulk. 

Sincerely, 

Rev, A. L. Maureau, S. J. 

St Mary’s Church, Star of the Sea, 
Key West, Florida. 


Veoerable 

'T‘HE SciENTOTc American waa 
A founded in 1846 and is therefore 
read by life-long readers of all ages. 
Some who "formed the habit" years ago 
still keep it up. Here is a letter from an 
octogenarian who expects to read 
pages 21 years more. Hay he be able to 
do Sui 

Editor, SciENTinc American: 

I will be 88 years on the 29th of 
Januw, 1927, and after that date— 
•hould I live to be m old m iiiy 



hTtke air. ’ 


• ded^'of 'tt to the tM ali^ 



[iWylW 

grandfather Coombs was, I will thei 
M 104 years old, or 21 years olde: 

'^'TVas'told by reliable parties who 
knew my grandparents, the Clark 
and Bryant families, that my grand- 
i father Clark and his wife lived a 
f lifetime of a hundred years each, 
near Damacotta, Maine, and raised 
twenty children— all healthy. 

I would ask, why have the healthy. 
Christian men and women quit 
raising such families nowadays! 

• C. E. Clark, 

Boise, Idaho, 
p, S.— If I should live 21 years 
more you can count on me sending 
my subscription of four dollars in 
advance every year, because 1 would 
not like to miss a single issue of the 
SciSNTinc Amioucan. 


Seienoe Tetoher Makes Home-Made 
Teleioope 

I N these columns we reproduce a photo- 
graph of a reflecting telescope made 
by a physics instructor in the Fort 
Bodge, Iowa, High School. Science 
teachers who can thus demonstrate by 
means of their own handiwork that the 
things they arc teaching are real instead 



of mere "book science,’’ must surely in- 
spire their pupils with enhanced inter- 
est in their sti^dies. Writes Mr. Bloxom: 


Editor, SciiNTino AumiCAN: 

With the aid of your book, "Ama- 
teur Telescope Maung,” I succeeded 
in producing an. interesting little 
telescope at an extremely small ex- 
pense, and one that I And very use- 
ful in the study of astroi 

op^ ln my aeienea classes. 

The minor was cut from ordinary 
plata glass — d la four and one half 
inches in diameter, having a focal 
length of 44 Inchn. The tube con- 
nsta of rigid cardboard formerly 




No. 1 Strength 

With ))rest‘nt d d of motor trurks, 

strength —brute absolute necessity 

in a truck wheel 

While the electric furnace steel (from ?hlch Dayton 
Steel Wheels are cast in one piece) is im wrtant, the 
secret of llie great strength of i^ayton Stec Wheels lies 
in the palcntctl Dayton design. Tlic te its and ex- 
perience. of the i!)ayh>n Steel Foi >. have proved 

certain things alxnit wheel cons tliat arc now 

accepted as fundai il. 

45 Patents Owned by Dayton 

Practically every major improvement in steel wheels 
has come first in Dayton Steel Wliecls. Not less than 



Co., emlxidying among other features the broad 
sweeping curves of the exclusive Dayton hollow-arch 
construction. 

The weak spot in a steel casting is where the crystals 
formed by the cooling metal join at right angles. 
Therefore the itical design for strength is one in which 
tile blending of the hollow spokes and rim in wide 
sweeping curves renders formation of crystals con- 
(inuous and of uniform strength. This has been 
accomplished in all Dayton Steel Wheels. 

3 out of 5 Steel Wheels Made Today are Daytons 

Cases arc on record wtiere trucks were demolished in 
train wrecks, yet wiili their Dayton Steel Wheels coming 
through undamaged and ready for further service. 
That’s tin; kind of strength yon find in llic jwtented 
Dayton Steel Wlicel. Brute strength is just one of the 
reasons why ^ out of every 5 stetd wheels made to- 
day arc )iatented Dayton Steel Wheels, Specify them. 
Delioeriea are timely and eteady 
THE DAYTON STEEL FOUNDRY CO., 
Dayton, Ohio 


OFStiTil 


IheNarkof a Good Wheel 

I STRENGTH < LIGHT WEIGHT • TIRE ECONOMY • DURABILITY - ACCESSIBILITY • APPEARANCE 









Simply Selling Service 

A. LL your securities should be care- 
fully examined at regular intervals and 
changes made where advisable. 

We have no securities for sale and arc, 
therefore, in a position to give dis- 
interested advice. 

As custodian of securities we pve 
this important service. 

Our Officers will be glad to explain 
details to you. 

UnJer 

ulSt dt T rdMi/rr %4gnt ir 

CENTRALltolOHltoSr QJMPANY 
ofNevYork 

8o Broadway, Nbw York 

hA«e.<c6o^Sl. MidiosAT,. ft4Ba48t. 

CdfUdl, SurfJutdnd VndMitd Trifits tvtr 4; tXittm TitUtn 
JUtmier Fibuai RatiTE SnriM' 


Om freak result of a etorm 

Here is the record of another, as aent 
to us by one of our Texai corteapon- 
dents; 

Editor, ScnNTinc Abixricam: 

r a picture taken in 
.ms, shorty after 

of April 12 , law. 

Showing as it does the veloei^ 
of the wind that would enunplo 
such steel— and also showing the 
freaklBh prank of the wind in not 
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Learning to Use Our Wings 
{Continued from page 73) 
load, the air rcaiatance of an airplai 
towing: 8 string of gliders is likely 
be greater than the air resistance of 
single aircraft. The structural weig... 
of the towing combination is also likely 
to be greater than the structural weight 
of a single airplane carrying the same 
pay load. 

Unless the convenience of being able, 
to dischargb freight without landing 
proves to have great advantages, the ex- 
periment is likely to remain Just a clever 
“stunt.” 


Propeller Design 

V^HEN an airplane is climbing, it is 
VV advantageous to reduce the pitch 
of the propeller, since the speed on the 
climb is much less thaq at maximum 
speed, while the revolutions per minute 
diminish only a few percent. At the 
same time it is advantageous to increase 



This diagram is a . of 

the hub of an adjustabie pro- 
peller for airplanes. The action 
is described in the text below 

the diameter, since this diminishes the 
slipstream velocity and the parasitic re- 
sistance of those parts of the airplane 
which are in the slipstream. 

Hitherto, inventors and designers have 
confined their efforts to varying the 
pitch only. Propellers in which pitch 
conld bo varied in flight have been pro- 
duced with a moderate degree of success, 
but on the whole it has been found more 
practical to design mechanisms in which 
pitch could be varied only on the ground. 

The Invention of M. G. Rouilleit, of 
Paris, recently described in Lee AUee, 
allowB both pitch and diameter to be 
varied on the ground, and may there- 
fore be of real value. The working 
mechanism shown in the sketch is rather 
briefly described, and the sketch itself is 
difHcult to understand completely. It 
would appear that the airscrew blades 
terminate in a cylindrical part, 1, pro- 
vided with an inner thread. The outer 
side of this cylindrical piece is provided 
with grooves which connect it with the 
propeller hub, 8. The spindle, 2, is con- 
nected with the hub by a cog, and also 
carries a worm which is driven by a 
worm-wheeL By turning the worm- 
wheel, the blades can be moved in and 
out at will with aimoltanoons variation 
af the pit^ 



Now'SIdd Hi'Tsrpe 

A Powerful Truck Tire^^ 

The heavy non-skid blocks of rubber, stand out and assure 
a strong hold on any surface that will support the truck. The 
traction units are joined together by submerged ribs which stab- 
ilizethe wholetread, giving maximum carrying capadtyand insur- 
ing long mileage. Built on the Firestone patented brass plated steel 
base— assuring highest quality throughout. Call on the Firestone 
Service Dealer for performance facts about Non-Skid Hi- Typo 
Tiroa, and details of the complete Truck Tire Service he o^rs. 


MOST HfllLES PER DOLLAR 
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AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 
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The Heavens in July 

BY PROF. HBNRY NORRB RUSSELL, Ph.p. 



NIOHT SKYi JULY AND AUGUST 


Build Your 
House 

of 

RAMMED 

EARTH 

The old Pi*e method 
'which originated in South- 
ern France, differs from 
the Adob6 of our South- 
west in that no special 
soil is required but almost 
any earth that has not 
too much sand or too 
much clay, can be tem- 
pered for this method. 
Pise is practically im- 
pervious to moisture and 
is low in conductivity of 
heat or cold; growmg 
harder with age until in 
some cases it becomes of 
the consistency of the 
hardest stone. 


MODERN PIS^ 
BUILDING 

By Karl J. EUington 

12.65 Ppitpald 

Describes in detail the 
history of Pise, the kind 
of soiimixturemost adapt- 
able, and all the tools 
and forms necessary for 
anyone to build. 

Scientific 

American 


Hie Heaveaa 

O N oar Iter map this month, we find 
the bright star Vega almost over- 
head. Below it, to the sontheast and 
high in the sky, is another bright star, 
Altair, flanked by a fainter one on each 
side. the lefL due east and high up, 
is the constellation Cygnuo, sometimes 
called the “Northern Cross," and looking 
mneh more like a cross than the south- 
ern constellation of that name. Its 
brightest star, Deneb, looks, a little 
fainter than Altair, and much taferlor 
to Vega, but it is in reality very mnch 
brighter than either, and would alto- 
gether outshine them If it wars not ex- 
ceedingly far away in space. 

Farther to the left, and still following 
the Milky Way, we And Cepheus and 
Cassiopeia. Bdow these galactic con- 
stellatione appear Pegasus and Andro- 
meda. The Great Nebula In the latter 
—which can readily be found with the 
aid of the map— is so remote that Deneb 
itself, if equity far away, would prob- 
ably be visible only in the most power- 
ful ta^Kopes. 


The Planets 

Mercury is an evening star nntil the 
flOth, when ha passes throngh Inferior 
oonjnnctlon and beeomee a morning star. 

Venna ia an tvening star, and at ber 
beat, being at her nuudunm apparent 
diataiMe from the eon on the And. She 
doaa not let until after 10 r.li. and la 
by far the meet oonepieiioBi object in 


the sky. With even a email teleecope, 
her half-moon phase is easy to see. 

Mars is an evening star like the 
others, bnt is getting pretty well down. 
He sets about 8 P.M. and looks abont 
as bright as the Pole-star. 

Jupiter is past quadrature, and is doe 
south about 6 A.K. in the middle of the 
month. Saturn is in Scorpio and well 
visible all the evening. Uranus is in 
Pisces, and is In conjunction with Ju- 
piter on the 8th, being 88 degrees north 
of him. This will make it easy to pick 
the planet up with fleld-glassea. 

The moon is in her flrst quarter at 
a P.M. on the 6th; fnll at 2 P.M. on 
the X4th; In her lost quarter at 10 A.M. 
on the 2l8t, and new at 1 p.m. on the 
28th. She is nearest the earth on ths 
I8th, and fartbsst away on the 6th. 

During the month she passes near 
Mercury on the Itt, Mars, Neptune and 
Venua on the 2nd, Saturn on the 10th, 
Uranua and Jupiter on the 18th, Mer- 
cury again on the 27th, Neptune on 
the 30th and Mars later on the aame 
day. There are therefore no less than 
tan planetary eonjunetlona with the 
moon this month, whlla last month than 
ware only six. 

Saturn is occulted at this conjunction, 
and the oceultatloa la vltlbls in ths 
United States. As seen from Washing- 
ton, the planet disappears at 4:80 pji. 
and smerges at 6:21. Unforbautsly, 
tMs kapp«w in the daytime, ao Oat a 
good taIsfKope will be needed to ass Os 
phsnomsAMi, 
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Our 


Choice of Recent 


Books 




TOMB OF TUT-ANKH-AMEN, VOL. II. 

By Howard Carter 

'Man ia but a child matured,’ for wo all love stories of adventure, particularly treasure trove. No Action, however, has 
ever approached the prospecting, unearthing and inventory of the And in the Theban hills in 1922 by Lord Carnarvon, 
Howard Carter and our own experts of the Metropolitan Museum, Mace and Burton. The Arst volume, of which a few 
copies are still available, carried through the preliminaries to the opening of the inner sealed door of the sepulcher. The 
present volume records the fabulous treasure inventoried and preserved during tho short third and entire fourth sea> 
sons. Most interesting appendices descrilw in detail the mummy, the various materials found, the Aoral wreaths and 
the analysis of various items including some of the methods of preservation and handling. 

The Macmillan Company, $6.20 Postpaid. 


ELEMENTS OF CHEMISTRY 

By H. N. Holmes, Prof, of Chemistry, Oberlin, 

L. W. Mattem, McKinley Tech. High School. 
In the words of the authors, “Interest is the salt that 
makes a student knowledge thirsty. This book has been 
written with the avowed intention of Arst capturing in- 
terest and attention and then leading on to scientific think- 
ing." To stimulate proper continuity of thought, related 
chapters have been grouped together, as for instance, air 
nitrogen, ammonia and nitric acid, etc. 

The Macmillan Company. $1.06 Postpaid. 


REWINDING SMALL MOTORS 

By D. H. Braymer and A. C. Roe 

There has been a need for practical information on wind- 
ing procedure for fractional horsepower D.C. and A.C. 
motors, suck as those on portable drills, grinders, auto- 
mobile starting motors, etc. This practical man’s hand- 
book meets the need in a most admirable way with as 
little technical information as required to understand the 
procedure indicated. 

McGraw Hill Book Co. $2.66 Postpaid. 


MOLE PHILOSOPHY 

By C. J. Reyser, Prof, of Mathematics, Columbia. 

No book that wo have listed along the line of whnt one may call humorou.s philosophy, has had the popularity of this 
author’s “Thinking About Thinking.” Ho now adds another volume which he describM as written “to purge my mind 
of certain precipitates of experience and meditation." With a mind keen for analysis and a humor that holds the 
reader by its human conclusions. Prof. Keyser lists himself among the few who can write to the heart of things. 
E. P. Dutton A Co. $3.16 Postpaid. 


WIRELESS PICTURES AND TELEVISION 

By T. Thome Baker 

Tracing carefully the ground of advonce during the last 
twenty years, the author establishes the basis upon which 
is founded tho remarkable .television demonstrations re- 
cently accomplished. Simple diagrams and few formulae 
make the text undorstandalile to the layman. A very 
timely and pertinent issue for those who wish to know 
something of the fundamentals of this development. 

D. Van Nostrand Co. $2.66 Postpaid. 


PRINCIPLES OF PETROLOGY 

By G. W. Tyrrell, Lecturer Geology, University 
of Glasgow 

A concise and novel treatment which covers the whole field 
of rocks in a way especially suitable for students. Modem 
views built on the underlying basis laid by the older gen- 
eration of pctrologists and a wide range of reading refer- 
ences will recommend this work to those who have ac- 
quired an elementary knowledge of the science. 

E. P. Dutton & Co. $3.40 Postpaid. 


RADIO TELEGRAPHY AND TELEPHONY 
By Rear Admiral S. S. Robison, U. S. N. 
Ck>mmander S. C. Hooper, U. S. N. 

Lt. Commander T. A. M. Craven, U. S. N. 

The fact that this is the seventh revised edition will vouch 
for the anthoritativeness of this manual which is used 
by Naval Radiomen. A thorough consideration of basic 
principles. 

U. S. Naval Institute. $6.60 Postpaid. 

WHALE SHIP BOOK 

By J. T. Higgins 

The distinguishing details of old time whale ships shown 
by numerous sketches, without dimensions, and photographs 
of various models. Detailed scale drawings of the g^ 
ship Alice Siandetl are pocketed in the inside back cover. 
Rudder Publishing Co. $4.16 Postpaid. 


SILVER CITIES OF YUCATAN 

By Gregory Mason 

A personal narrative of the Mason-Spinden expedition tell- 
ing with an unusual degree of interest the many adven- 
turous incidents which were a part of this important scien- 
tific expedition. Illustrated with good photographs of the 
interesting "finds." 

G. F. Putnam’s Sons. $3.66 Postpaid. 


STREAMCRAFT 

By G. P Holden 

A revised edition which covers many of the fine points of 
making and repairing flies, together with an extended con- 
sideration of tackle and gear of all sorts. Colored plates 
also illustrate many varieties of trout flies. 

D. Appleton & Co. $8.16 Postpaid. 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and 
Owners of Trademark Rights 

CONDUCTED BY MILTON WRIGHT 


ExatfaratiOB if BsomabU 
'T'HAT the Federal Trade will get you 
A if you try to deceive the public ia 
well known. But what if you merely 
exaggerate the qualitiei of the produeta 
you are aellingT That, the courts be- 
Heve, ia a time-honored custom with 
which no fault can be found. 

The recent experience of Ostermoor 
and Company is a case in point The 
Ostermoor trademark is a picture of a 
mattress with one end open and layers 
of cotton felt billowing up to a height 
of what looks about three feet As a 
matter of fact, instead of looming up 
to a height of thiily-flve inches or more 



This type of esaigeratlon la 
pernUsslMe In trademark 
registration 


ing. The sole inquiry here ia that of 
unfair competition against the public 
interest 

"In our indgment, this pictorial repre- 
sentation of the proceu of manufactur- 
ing Ostermoor mattresses and of the 
materials used therein, even though ex- 
aggerated as to their characteristics, 
cannot deceive the average purchaser 
and the record ia practically bm of any 
evidence of actual reliance upon the puff- 
ing exaggeration of qualities. There ia 
no basis for the finding Uiat ‘substantial 
numbers of purchasers had been misled 
and deceived by the grossly exaggerated 
pictorial representation.’ 

"Finding no evidence of unfair com- 
petition, the order of the Commission is 
annulled." 

The picture on the Ostermoor trade- 
mark, incidentally, ia public property, 
the Court of Appeals of the l^trict of 
Columbia having so held several months 
ago. 


Old Claims in New Applioations 

C AN one take an element of this 
patented invention, an element of 
that and an element of a third, put them 


all together and get a new patent on the 
new aggregation? 

No, unless, of course, the various fea- 
tures work in a new way in the con- 
trivance. Thelnere fact that the device 
will accomplish better results than de- 
vices which went before will not justify 
the issuance of a patent 

So Lewis Fine has discovered, whose 
application for a patent on a vehicle 
wheel construction has been denied an 
appeal by the Patent Commissioner. In 
refusing a patent the Commissioner 
says: 

“The applicant has submitted, in con- 
nection with his brief, a showing of 
how the various strains to which a con- 
struction of this character is subjected 
in use are resisted. The fact is noted 
by applicant that all his features are not 
bound in a single anticipating structure 
and that, in consequence, each of the 
devices of the prior art is open to some 
objection. 

"It may be said that the applicant 
has done no more than pick out from 
three patents, two to Putnam and one 
to Simmons, the three features which 
appealed to him as possessing the great- 
est merit and uniting them in jui 


when opened, an Ostermoor mattress 
expands only from three to six inches. 
The mark has been in use about 30 years 
and more than 4,000,000 dollars has been 
spent in advertising it. The Federal 
'hade Commission called the use of the 
mark In advertising misrepresentation, 
falsity and deception amounting to un- 
fair competition and ordered the com- 
pany to stop using it. The case went 
up to the Circuit Court of Appeals for 
the Second Circuit. 

"The time-honored custom of at least 


Patents Recently Issued 

Classified Advertising 

AimHtemmts in thii stetion lUtei under pro^ clastifUaHons, rate I5e per verd tatk 
insertion; minimum number cf words per insertion 24, maximum 60. Payments must aeeom- 
pany each insertion. 

Ofieial copies any patents listed in this section at ISe each; state patent number to insure 
receipt rf desired podent copy. 


Mbthod or PsoDDcuio ArrsasL Obna- 


merely slightly puffing, unlike the clear 
misrepresentation of the character of 
goods, has not come under the ban," 
Judge Mack finds. "Concededly it it sn 
exaggeration of the actual condition; in- 
deed petitioner asserts that it is not and 
was not intended to be descriptive, but 
fanciful and, as such, the subject matter 
of valid trademarks. 

"It is unnecessary to determine many 
questions sought, to be raised, among 
others, whether the proceeding is in the 
public interest, in the light of the fact 
that petitioner does less than 1 percent 
of the mattress and cushion business of 
the country, that hundreds of competi- 
tors use similar advertising pictures, 
that petitioner and its predecessors have 
> established a high reputation and have 
always fulfilled their guarantee to make 
good a|y complaints, or to what extent 
the use of otherwise valid trademarks 
in unfair competition may be forbidden. 
The determination of validity or inval- 
idity of'the picture as a trademark, be- 
cause fanciful or merely descriptive, is 
not within the jurisdiction of the Cm- 
ndasion or of this court in this prodeed- 


Pertaining to Aeronautics 

Fsopsixes. — For airplanas, rotated by 
means of the reactions effected by passing 
a fluid medium through the bladM, or by 
the use of an Internal combustion motor. 
Patent 14SS424. W. W. Paget, 8121 Bayo 
Vista Avsh Alameda, Calif. 

AiariANB LAUMCBmo and Landing Ar- 
PARATUB. — Including a platform which is 
capable of elevation to an appropriate height 
for facilitating the launching and landing of 
aircraft in restricted places. Patent 1625r 
020. F. O. Disgo, Box 1078, Babana, Cuba. 

AtsesArr.— Having lifting apparatus which 
causes the craft to ascend after the manner 
of a helicopter, and a second means for 
causing the translatory movement of the 
craft. Patent 1S2M44. F. Geddis, e/o Mrs. 
C. Oroves, 171 6th Ave., Brooklyn, N. Y. 


PertalaiBg to Apporst 

CoMsmsD COSSBT and Bsassubi. — The 
parts so connected as to present a suhstan- 
tially uniform appearing garment, each gar- 
ment functionlBg independently, the corset 
acting to hold down the brassiere. Patmit 
1826444. J. 3. Kbpert, e/o 1. Newman * 
Sons, 17 Oak St., New Haven, Conn. 


MSNTB.— Such as frogs and like garment 
fastening having a plurality of loops formed' 
from a continuous strip without crossing of 
the corded braid. Patent 1884806, A. Ros- 
enberg, 162 E. 8rd St., Brooklyn, N. T. 

GAsmNT AmcRMSNT.— Adapted for use 
with wearing apparel, for removably sseur- 
ing a fountain pan or the like, vHthin a 
IH^et, by means of a resilient clip. Patent 
1821888. P. T. Burtchaell, 880 4th St., San 
Rafael, Calif. 

CORBR.— Partly made of elostle material, 
and partienlarly cut to provide means for 
preventing the upper front portion project- 
ing away from the body. Patent 1888081. 
Blanche CarvalU, 811 Paelfle Bldg., San 
Frandsco, Calif. 

Rbiiovabui Halt-Sou fob Sbosb-— W ith 
clamping means adapted to be snugly fitted 
over the edge of a permanent sole which 
will leek and wear as an ordinary half-sola. 
Patent 1827486. A. S. Simko, 82 8rd St, 
Passaic, N. J. 



Paint CourosmoN.— For coating walls of 
bridL stone or concrete, and for pTptoetktt 
timhsrtVf any kind. The eompoeitfon Mli-> 
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way they have been uaed before In a 
aingle wheel. 

“There la not believed to be any new 
or combined reault present but merely 
the aggregate results that were obtained 
in the old structures. 

"While applicant objects to the cita- 
j tion of three patents against his claim, 
^ I am aware of no adjudicated ease which 
limits the number of references that may 
be presented to anticipate a claim. In- 
deed, the selection of old devices from 
the prior art and the placing of them 
in a single or unitary structure may, in 
a given case, go on indefinitely without 
the production of anything patentable, 

“It would seem the applicant in his 
construction has not combined the parts 
heretofore found in separate patents but 
has merely used them as separate parts 
of his device to accomplish the functions 
in the way revealed by the prior art. 

“As to the claims copied from the 
patents, it is not believed any error has 
been made in the holding that applicant 
is not entitled to make them." 


You Csaaot Patent a Funetion 
'^OU may obtain a patent for a ma- 
a chine, but not for the machine’s 
functions. This well-settled but often 
misunderstood principle of patent law is 
illustrated by the decision of the Exam- 
iners-in-Chief in denying the application 
of Green Carlton Hosch, whose improved 
shutter for a measuring machine chart 
already had been issued. An appeal 
was taken from the rejection of some 
of the claims. Quoting a prior decision 
by the Commissioner, the Board says: 

“It is well-settled law that a patent 
cannot issue for a result sought to be 
accomplished by the inventor of a ma- 
chine, but only for the mechanical means 
or instrumentalities by which that result 
is to be obtained. One cannot describe 
a machine which will perform a certain 
function, and then claim the function 
itself and all other machines that may 
be invented by others to perform the 
same function." 


A Complete Trede Revenal 

I N one respect, at least, the United 
States has lost its trade balance in 
the last 20 years. Two decades ago we 
were an important exporter of forest 
products; now we have become a pre- 
ponderant importer of lumber, pulp wood 
and associated materials. 

Our total forest-products exports in 
1906, with the exception of furniture 
and containers holding other merchan- 
dise, were 2,640,000,000 board feet; our 
imports of wood products were the equiv- 
alent of 1,661,000,000 board feet, leav- 
ing an excess of exports for that year 
of 989,000,000 board feet. 

Last year, according to the Depart- 
ment of Commerce, our trade was com- 
pletely reversed. Our exports amounted 
to 8,623,000,000 board feet, against im- 
ports of wood products equivalent to 
6,689,000,000, thus registering an import 
balance of 3,623,000,000 board feet. 


Round Ends for Neektiet 
Pranklin Knittiiig Mills. Inc., 
-I- are entitled to a monopoly In knitted 
neckties with round ends, according to 
a recent decision by the United States 
Supreme Court denying a petition for 


prisoa 80% Oiler, 10% calcium aulphate, and 
10% sodium stlicale. Patent 1825816. J. W. 
Lowman, c/o J. Bink, Lafayette, Gs. 

PBOCESS for THK PRaPASATION OF CUCUR- 
BOCITHtN. — A drug produced from the seed 
of "Cucurblta Cltrellus" or watermelon, 
the product being efflcacious for the reduc- 
tion of high blood pressure. Patent 1620321. 
I. a. Barksdale, e/o Health Dept., Green- 
ville, S. C. 

Tobacco Wax and Process for Producing 
THE Sans.— Which comprises bleaching the 
tobacco in water at a temperature below 
212°, F., for 48 hours; the substance ex- 
tracted is flre-proof and usable as an in- 
sulation. Patent 1624165. S. Amster, Red 
House, Ky. 

Process or and ArrARATUs for Condens- 
ing, Treatinq and WAaniNG Hydro-Carbon 
Vapors. — Apparatus for condensing, trest- 
ing and washing hydro-carbon vapors, in 
which water it ^ven a whirling movement 
and the vapors introduced thereinto. Patent 
1627431. C. L. Freeland, Bristow, Okla. 


Designs 


Designs for Woven Fabric. — Patent 72- 
487. E. Moyer, 30 Worth St., New York, 
N. Y. 

Design for a Dress.— Patent 72601. M. 
Siegel, c/o Franklin Simon A Co., 38th St. 
and &th Ave, New York, N. Y. 

Design for a Beit for Personai. Wear.— 
Patent 72432. I. I.,eibovits, c/o S. A L. Belt 
Co., 105 Wooster St., New York, N. Y. 

Design for a Combined Bathroom Fix- 
ture. — The inventor hns been granted two 
patents, 72643 and 72644. J. H. Balmer, 
269 Plane SL, Newark, N. J. 

Design fob a Dress.— Patent 72631. M. 
Siegel, c/o Franklin Simon A Co., S8th St. 
and 6th Ave., New York, N. Y. 

Design fob a Stocking.— Patent 72365. 
R. F. Friedrich, c/o Weber A Friedrich Co., 
16th St. and Hunting Park Ave., Philadel- 
phia, Pa. 

Design for a Printed Fabric. — Patent 
72378. J. H. Hack, c/o N. Lowenstein A 
Sons, 40 W. 23rd St., Now York, N. Y. 


Elootrioal Devices 


Low-Capacity Fuse. — I n which the fuse 
wires are connected In a manner to provide 
good electrical connection, effecting a quick 
break when the fuse operates. Patent 
1626106. B. V. Sundt, 4627 N. Ashland 
Ave., Chicago, III. 

Electric Switch. — A combined- clock and 
switch, which will automatically close the 
eloctrle circuit of an automobile parking 
light at a predetermined time. Patent 
1624120. 3. E. Springer and B. A. Harry, 
2837 PTSSsbary St., Baltimore, Md. 

Flash Light. — ^Which employs a generat- 
ing moans operable by a spring motor, con- 
trolling the speed within defined limits for 
Increasing or decreasing the intensity of 
the light. Patent 1624686. B. J. Smith, c/o 
The Bat-Lea Lite Co., 8 Hubbort St., Al- 
bany. N. Y. 

Fubr Plug and Receptacle.— Constructed 
to preclude the introduction of a metal con- 
ductor such us a penny, or metal strip, be- 
twesn the lower and central contracts of 
the plug receptacle. Patent 1624030. B. H. 
wniiama, c/o Uni^ Electric Co., 314 Ful- 
ton Ave., EvansTiul, Ind. 

Combination Tebmihal.— For electrodee of 
electric apperatus, whereby a epring tep. 
mlnal may be readily mounted on a carbon 
Btlek and held firmly In operative position. 
PaUnt 1687447. J. J. Mueher, 286 North 
6tk St., Brooklyn, N. T. 

Rheostat.— W herein mercury or other 


a writ of review by the Gropper Knit- 
ting Mills, Inc. The Franklin company 
had won its suit for infringement of its 
design patent for an “ornamental de- 
sign for a knitted necktie" which tends 
to prevent the end of the tie from be- 
coming unraveled. 

Originally the suit was dismissed by 
the District Court for Southern New 
York, on the ground that the patent was 
invalid for lack of novelty and Inven- 
tion. The Circuit Court, in reveraing 
this decision, held that in a design pat- 
ent it is immaterial if the design is 
hidden from the eye of the wearer. It 
was on the claim that a design must be 
visible that the Gropper Mills sought a 
review of the decision. 


The Patented Bouillon Cube 

D id it ever occur to you that a little 
bouillon cube is a patented article? 
Not only has it been patented, but the 
Federal District Court for Southern 
New York recently has held that the 
patent owned by the American Kitchen 
Products Company is infringed by cubes 
of moat and vegetables manufactured 
by Stock and Stock. 

“The great number of prior patents 
disclose that those schooled in the art 
had been seeking In vain to effect what 
the inventor finally accomplished,” says 
Judge Bondy, in luting Ue opinion of 
the court. “The cubic unit rations at 
once became commercially popular and 
apparently supplies a larger demand. 
Four million cubes have been made and 
sold by the plaintiff since 1909 and 
royalties amounting to a very snbstan- 
tial sum have been paid or credited to 
the inventor under the patent In suit. 
The defendant urges the lack of inven- 
tion in view of prior disclosures. None 
of these, however, discloses the same 
ingredients, the same process and the 
same product aa plaintiff’s. 

“In reply to a letter written by the 
plaintiff, January 12, 1912, giving notice 
of the infringement of plaintitTs patent, 
defendant’s attorneys did not deny in- 
fringement but stated that they doubted 
the validity of the patent 
“In 1914 the plaintiff brought suit 
against a most resourceful Infringer. 
Its prosecution was delayed because it 
was impossible to get the testimony of 
necessary witnessea in Germany during 
the war. On May 3, 1921, a decree in 
that suit was entered on consent, sus- 
taining the patent and holding it in- 
fringed. 

“On July 22, 1921, another suit was 
brought against another infringer who 
likewise consented, October 6, 1922, to a 
decree sustaining the patent and holding 
it infringed. 

“On February 14, 1924, suit was 
brought against the defendant. There 
it no proof that defendant changed its 
position or was prejudiced in any way 
W reason of the delay in bringing suit 
a^nst it. Under the circumstances, 
the court cannot find that plaintiff was 
guilty of such lachea in delaying to 
bring action against the defendant aa to 
deny it protection. 

"There is no evidence that the defend- 
ant did use the ingredients specified 
in the patent in suit substantially in the 
way described in the patent, and that 
the product sold by it was ttie same 
aa plaintiff’s product." 
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(XhteiMt to Pumrs 


Caif-Wsawbl— P roTlded with metni con- 
•UUng of flap! inellnod at an angU, raadiljr 
InatTtod in Um ealf'i noM, and fattened in 
place without hartnlnf the calf. Patent 
1626090. G. H. Krdutt, Hock Eagle Souta, 
Lingle, Wyoming. 

Gaunt CULTiVATOB.— In which the ground- 
digging tooU are dlipoted in two teti, con- 
trolled by tha left hand, and right hand, of 
the operator or operated ilmulUneouily. 
Patent 1626820. S. W. - Shaw, Oaleibnrg, 
Kant. 


InsioATOta Hrmairr.— For farm irrigation, 
adapted to supply and control itreami of 
water to uy desired number of fteld fur- 
rows. Easily taken apart for cleaning. 
Patent 1624817. C. E. Crownover, 649 Ladd 
Ave., Portland, Ore. 

ETAronanoii Item.— Designed for use in 
incubatora, using u ordinary test tube in 
a holder upon which the scale is so in- 
scribed that it may be easily read. Patent 
1626810. S. L. GiUes, e/o EvaponcUr Co., 
Fargo, N. D. 

IfoiaruM Gvinn roa iNctmATou.— Which 
eerres to provide the operator with a direct 
and aoenrate reading, showing the rate and 
amount of evaporation actually occurring. 
Patent 1626420. C. T. Patteraon, e/o Tha 
Moisture Guide Co., Springfteld, Missouri. 

Guaim WAaRiNo Am IHtriNo Macrime.— 
Wherein the grain is thoroughly washed, 
polished, aarat^ tempered and dried, so as 
to be properly conditioned for milling pur- 
poses, without breaking tha grain. Patent 
1624881. D. Geddes, e/o Ingeneiro de Mo- 
linos Earineros, Guadalajara, Jalisco, Hex. 

SfADWO Dnvid.— Adapted to dig into the 
ordinary earth with due pressure, but when 
striking a stone or obstruction, the spade 
will be released to prevent its breaking. 
Patent 1624610. 0. A. Matson, 6861 N. 

Paulina St., Chicago, III, 


Of General Interest 


VANITT-CAU-COHPACr HOLOte AND CATCH. 
—Wherein tha holder may be formed as a 
solid or divided ring, with bent portions 
presenting a corrugated surface for grip- 
ping a compact. Patent 1626418. W. G. 
Kendall, 118 Market St., Newark, N. J. 

Window Clbahino Diticev— E apecially 
adapted for cleaning outside surfaces of 
window panes, one type being used for the 
washing operation and a second type for 
drying the surface. Patent 1628693. M. 
Hayes, ISO Steriing Place, Brooklyn, N. 7. 

MAtKiRO Dgvica.— Which enables the 
operator while wearing a skirt to evenly 
maiit on the same a line indicating a pre- 
determined distance from the floor. Patent 
1626440. R. Wassenaan, 87 W. 124th St., 
New York, N. 7. 

Bath MtTc-Construeted for bath and 
shampoo use; having two compsrtmenu with 
a hose connection for a eonsUnt supply of 
vrater. Patent 1619180. A Behussi, 448 
Lafayette Ave., Brooklyn, N. 7. 


PlMRiNO Tanr,— W hich ia extremely quiet 
la its operation, especially design^ for 


Installed after the tank is set. Patent 
1626811. N. J. Goadolf, 70S SUte St. New 
Qrleans, Uu < 


AnACBMnrr rot Bivaua Mixmu.— Hv 
lag means for modifying, when required, tl 
temperature of a beverage either prapar 
tory, snbaequsatly or during the mixiag eg 
eratlon. Patent 1628688. C. Ferguaon, e. 
Marine Hoapltal No. 48, Ellis Isladd, N. ' 


scixifTirjiic ambxuah 

DmtAr- BagW. am TnAT^With clamps 
adapted to shppert articlaa. such as cutlery, 
and pieterlal ripreaentatioas indleattag tha 
partieulat place of cutlery to be ^aced 
therein, frqm tha tray. Patent 1626847. 
0. C. Oiltaa, e/o Tha Ontario Knife Co., 
FrankllnviUe, N. 7. 

PACxmo ron Gatb VALrae.— Such as are 
used in connection with water and gas mains, 
which will be practicany self-packing, and 
will facilitate in the making of repairs. 
Patent 1826698. W. B. Barton, 30 Park St., 
Montclair, N. J. 

Canopt Houma. — Of the collapsible type, 
which map be conveniently transported in 
very small space, and easily placed in op- 
erative position to support a mosquito net- 
ting, Patent 1628678. V. P. Nelson, 264 
Lexington Ave.. New York, N. 7. 

SiDUUNT Trap poa Boilem.— Which may 
be readily attached to new or old domaetic 
boilers, allowing tho aodlment to bo trappod 
in a itoraga ehambor and readily removed. 
Patent 1626709. F. Conrad, 109 Elm Avt., 
Bogota, N. J. 

CoNTAlNiR. — Provided with a monnting ' 
and hangar to be poeitioned at a eonvaniont 
height for enpporting a glaaa container, eo 
that liquida may be readily dispenaed there- 
from. Patent 1624880. R. F. Emsley, 4228 
Wooater Road, Rockey IDver, Okio. 

pNBVMArto Pad. — P articularly designed as 
a aaddle pad, eollar pad or tha like, func- 
tioning to afford a enshion between the her- 
nesa and the animal, to ease strain. Patent 
1624807. J. A. Sehlnner, P. 0. Box 222. 
Greenville, Ohio. 

Tabu. — Carried by a single standard or 
pedeetal, and provided with means for ad- 
justing the top to Iniure ita poaltioning in 
a horisonUl plane. Patent 1024770. R. J. 
Stuart, e/e Claroneo J. Drake, Market and 
Cannon St., Ponghkeopsie, N. 7. 

Mbtroo or Founo Tnn CAvmn and 
THI FuiiNO ITBELP.— Which wiU fit tightly 
againat the walle of the cavity, be proof 
agalnit deatructivo Inaects, and provide an 
afflnity to tha eharaeteriatice of tha tree (n 
ita natnral oxpanilon and contraction. Pat- 
ent 1624820. G. Van Yahros, Rutland St.. 
Weetbury, L. I,, N. 7. 

CouuiNBD Covmt AND Strainsb.— Having 
meani whereby it may be readily Baaoeiated 
with or diiataoeiated from a utensil, snd 
adapted for use with utensils of various 
sites. Patent 1624746. F. W. Kuhnast, 1687 
St. Lawrence Ave., Bronx, N. 7. 

Nubbino-Bottu Holocr— For supporting 
s bottle from a earrliMce. bassinet, or the 
like, whereby the eama may be readily 
shifted to various positions, and ollminates 
mannal bolding. Patent 1624695. A. Tnf- 
enkjlan, 1878 Boulevard, Weit New York, 
N. J. 


Poubrino CoMPOgmoN.— Comprising flns- 
ly dividod tine dust, pumice and oil, oape- 
cially adapted for polishing and graining 
metal anrfaeaa, and pboto-engraveri' platei. 
Patent 1624788. A. B. Fisher, 16 Steuben 
Stn Biuoklyn, N. 7. 

Loogg-Powoa CoMTAiNBBv— In which the 
powder is held mheut b centril opening snd 
dirseted thersto by ths depression of s 
diaphragm nermally doling the opening. 
Patent 1684874. 8. 8. Radley, c/o Evans 

Case Co.. No. Attleboro, Maas. 


the like, for holding 

tioaary. Patent 1681818. C. B. Schuellar, 
906 Ordway Sfc, Bsrkelay, Calif. 

Wimoow-Sabr ATtACRMBNTr-la the form 
of bars running through guide m«aw an 
the lower auth, whereby the upper window 
muy be roited end towered within convn- 
ient reueh. Potent 1680617. H. Haynrd, 
246 Whitney St, San Francisco, CgUf. 


Haib-Wavb Oomb. — R oving hoir-ongaging. 
msmbsH which eo-aet to product a novd 
urranguDMnt of wavou, ths strands boiag 
grouped in pilea. Patent 1624757. C. B. 
O’Connor, 621 Bergen Ave, Brona, N. 7. 

Hradoatb— A dapted to effsctively eeatrol 
the paaaage of water to the maina and lat- 
eralf of an irrigaUon syatem, and flrmly 
held to prevent displacement Patent 1621,- 
748 . w. Murdock, Doeth, Nevada. 

Dupinbinq Cabinit.— I n which tha dla- 
pUys are so plseed that tho eomparativdy 
old lupply will be preaented for vending 
abaad of tho leteat supplies. Patent 1621,- 
971. R. C. Curtla, Box 184. Martinos, CaHf. 

Hair WAvn^Whereby a double wave in 
tha hair can be very readily produced, which 
gives a perfectly flat marcel wave effect, in 
a minimum of time. Patent 1618144. M. 
Banach, e/o Raven Beauty Shop, 2664 Grand 
Concourse, Bronx, N. 7. 

RacBPTACLX.— Which can ha stamped out 
of sheet metal, tha edges being formed into 
s bead free from recesses or roughness, thus 
rendering the device senitery. Patent 1624,- 
278. D. C. Murphy, Box 626, Seobey, Mont 

Ham P an gaa . — Whereby a place of bam 
may be conveniently inserted into s two- 
part container and compressed for subse- 
qnent cooking, tho container and prats Ito- 
Ing easily disconnected. Patent 1624808. 
G. W. Scholten, 708 Linn St, Muscatine, 
Iowa, 

Dou. HBAD^Having a seriea of tufte, 
simulating hair around the head, which in 
combination with the aurface omamantstion, 
give the Impraaslon of a pickaninny. Pat- 
ent 1627611. R. A. Hope, c/o AvariU Mfg. 
Co., 148rd St and Wales Ave., New York. 
N. 7. 


Bud Pbbch.— E sefly placed in position 
against s support snd sssily rtraovsd for 
clsaning; constructed with smooth surface, 
preventing injnry to the bird or Ua faathara. 
Patent 1627448. C. W. Muellar, 1089 Sum- 
mit Ave, Jeraay City, N. J. 


Mbanb op Fixino AannciAL Hau Dans 
ON Natubai, Hau.— Which may be used in 
dreaiing either long or ehort hair, coneiat- 
Ing eisenttally of a wire iplral, of thin ateel, 
of low pitch and abort diameter. Patent 
1627469. E. Syptrotfa, e/o Guitava Settlor, 
12 W. 60th St, New York, N. 7. 


Hotrod or Sano-Blabt Rbuip-Caovino. 
—Whereby flowers or other conflgnrationa 
may be carved on etono by land-blast to 
produce a subetantially life-like appearanos 
in relief. Patent 1027466. G. R. Philip, 
c/o Croea Bros. Co, Northflald, Vt 


LiNB-Darna Attacbmbnt poo FigRnra 
Bodb. — Which may ha eaally attached to a 
rod for drying tha Una aa it te reeled in, thna 
prevanUng water dropping on tho handa or 
elotbaa. Patent 1627614. L. Kraemer, 6 
Hancock Bd., Homefleld, Yonkari, N. 7. 
lAOXTR Holdbb.— Capable of being sap- 
id on a finger of the band, permitting 
the free nie of tha other fingers without dls- 
eoloring the fingers. Patent 1827468. M. J. 
Russak, 7038 Link Court, Maspeth, N. 7. 


CoLLAPanuM Tbnt Support,— F or tha ordi- 
nary Iona of three pole tent laeludlag a 
pair of nprighta, and ridge pole occupying a 
minimum amount of apace when not In use. 
Patent 1887646. W. S. Byerson, Edmondt 


Hard Bag,— Of the envelope type, to eoa- 
stmeted that there Is no danger of toeing 
smell articles no matter how carried, pro- 
vided the flap it In eloaed poaitlon. Patent 
1627496, E. Bliat, 88 W. 82nd St, New 
York, N. 7. 

OA«-|fAn Sroma^An ataemUaga dene 
priatng a eoUapalbla frame having a 
phragu, adapted to ha pasaad thread aa 
senaadii. 



SCIENTIFIC AMERICAN 


gflXM Tkapv— W htrein th* water it con* 
tinaoualy dUcbarH^ad from the trap without 
danger of ateam eaeaping. Patent 1827271. 
F, A. Burrowa, c/o F. A. Burrowi Mfg. Co., 
York, Pa. 

Racob Cass. — ^For use with various styles 
'and sixes of razors, and is adapted to oil and 
condition the blades when they are not in 
USB. Patent 1616396. C. D. Lorenz, 616 
Mills Bldg., El Paso, Texas. 


Hardware and Tools 


EuursoGRAPH. — By means of which ellipses 
and ovals of various sizes and proportions 
can be drawn or inscribed in an accurate 
manner. Patent 1626430. A. C. Sanders, 
c/o Quality Engraving Co., 12 W. 9th St., 
Erie, Pa. 

Combination Lava..— Wherein two level 
elements are used, to act ut various times 
as a line level, a surface level, and as an 
angle finder. Patent 1624084. E. W. Sptith, 
241 E. 26th St., New York, N. Y. 

Combination Loex.—Which may bo reod- 
ily applied and readily opened by one fa- 
miliar with the combination, ]mrticularly ap- 
plicable as a chain lock. Patent 1627462. 
F. O. Rohmer, 401 Valley St., Lewistown, Pa. 

Tool,. — With means whereby it can bo 
used for several purposes, such as a cold 
chisel, an ordinary wrench, a spanner 
wrench, or for engaging nuts. Patent 1627,- 
436. J. A. Hoohen, 349 Bay St., Taunton, 
Mass, 

Stationaby-Wanhtub Covzh Foluino Pb- 
VICI. — A flexible element anchored to the 
wall, having a hooked member for retain- 
ing the cover of a washtub in ralseil posi- 
tion when In use. Patent 1627476. J. H. 
Barrett, 312 E. 9:ird St., New York, N. Y. 


Heatinfl and Lilhtind 


OIL Biihnkr. — Comprising a vaporizing ap- 
paratus partly Ailed with oil, and heated, 
and means for discharging compressed air 
against the oil vapors which pass through 
oriflees for ignition. Patent 1622797. F. 
McClozkey, Box 662, Colorado Springs, Colo. 

Watcs Hratbi. — I n which the water cir- 
culates through an inner tube and bnek- 
wardly through an outer tube, the latter 
being dieposed at the hotteet part of a com- 
bustion chamber. Patent 1626286. D. J. 
Shaffer, 286 Fux St., Aurora, 111. 

Sion. — P articularly adapted for use on 
highways and at intersections of roads, 
mounted on a post and having a plurality 
of illuminated sides. Patent 1627437. A. 
H. Humphrey, Box 64, Salem, N. Y. 


Machines end Mechanical Devices 


Vbndino Macrinr. — The arrangement be- 
ing that a package is vended after each 
insertion of a coin, the coin shifting a lock- 
ing mechanism as the device is rotated. 
Patent 1626429. J. Ruoff, c/o Hampton 
Novelty Co, 88 Worth St., New York, N. Y. 

Lubricatino Appabatub.— Functioning as 
a grease cup, which may be entirely manual 
in its operation or semi-automatic. The de- 
vice Is simple in construction. Patent 
1626478. W. R. E. Nohse, 144 £. 17th St., 
New York, N. Y. 

Collapsing Oil Drill.— For well drilling, 
which with its associated parts will drill a 
straight hole and effectively flush the hole 
with a hydraulic jet while drilling. Patent 
1626247. B. J. and E. R. Dudley, 797 High- 
land Ave, Piedmont, Calif. 

PoRTABU Honing or Lapping Machini^ 
Whsteby the cyRndera of any standard au- 
tomobile engine may he expedltiooaly lapped 
without removal of the engine from the 
ekosaia. Patent 1624686. H. Strand, 1887 
S. llSth St, ClcToland, Ohio. 


Trrzaii TioHTaHca.— Adapted for use with 
buttonhole-sewing machines having auloma- 
tie thread cuttere la which the shears, after 
cutting, are swung stdawise out of tho cloth 
pressure apparatua. Patent 1624898. A. 
Ilennig, c/o Messrs. Fehlort, Loubier, Harm- 
sen and Buttner, S. W. 61 Belle-Aliianco- 
platz 17, Berlin, Germany. 

CoNCRKTE, Mortar and Plaster Mixer.— 
Including an oscillatory drum in which are 
provided staggered grate rods and vanes ad- 
jacent the walls, which will result in a 
stranger mixture with less manual effort. 
Patent 1624706. G. W. Adams, 807 Build- 
ers Exchange Bldg, San Antonio, Tex. 

Four-Cvlinoer DRAWHExa — For high 
draft with special weighting of the top roll- 
ers situate in front and behind the pair of 
drawing rollers. Patent 1624816. E. Toen- 
niesaen, c/o A. Elliot, 246 Fricdrick Strasse, 
Berlin S. W. 48, Germany. 

Hoistino-Encine Control.— Which auto- 
matically shuts off tho hoisting engine power 
and applies a brake mechanism when the 
skip or cage in a mine shaft exceeds a pre- 
determined speed at either of its limits of 
travel, and an electrically actuated signal 
for informing the operator. The inventors 
have been granted two patents, 1624260 and 
1624261. J. W. Lilly and H. H. Logan, c/o 
H. H. Logan, Dura Metal Products Co, 2649 
N. Kildare Ave., Chicago, III. 

Torch Mecranibm for Welding Ma- 
CHINBH. — Adapted to be introduced between 
two elements disposed in confronting rela- 
tion, supported torch elements heating the 
confronting elements. Patent 1623603. 
C. L. Stancliff, 1006 Oregon St, East Bak- 
ersAeld, Calif. 

Lakinatcb Packing and Method op Form- 
ing THE Same. — As utilized in packing cups 
for pistons or plungers, ovoiding the crin- 
kling, stretching and ravelling of threads on 
the flnlshed product. Patent 1625508, R. H. 
Thorne, Williamsport, Pa. 
i Oil Well Pump.— Which eliminates the 
possibility of sand settling upon and scor- 
ing the outer periphery of the stationary 
plunger, and provide an unobstructed dis- 
charge. Patent 1625230. C. B. Thurston, 
Box 222, Oiidnie, Calif. 

Vienna- Roll-Forming Mack inb.— Wherein 
means are provided for rapidly feeding 
dough to tho forming device, forming the 
dough in desired manner, and then ejecting 
the prepared roll. Patent 1626049. C. Gott- 
fried, 638 E. 72nd St., New York, N. Y. 

LiqviD- Mixing Appakatur. — For the gen- 
eral mixing of two liquids, but particularly 
for mixing milk of lime with sugar juices, 
in a raw sugar plant. Patent 1026692. 
K. T. Connnt and L. S. McLanc, Honomu, 
Territory of Hawaii. 

Bailer Dump. — For uie in ainking deep 
oil wells, in which bailing and dumping op- 
erations may bo optionally carried out by 
a device associated with the valve dart. 
Patent 1626686. S. A. Rutner, 84 Anistcrdam 
Ave, New York, N, Y. 

Safety Feed Means.— Which may be 
readily applied to washing machine wringers 
to cause an article to be fed to the roltcrs 
without injury to the hands. Patent 1627- 
491. W. Doellnes, 748 Bergen Ave, Jersey 
City, N. J. 

Afpaeatce for Vacuumizing and Sral- i 
i INO Cane. — ^The machine operates to punc- 1 
tore the lealed cover, withdraw the air from 
the can and Mat the opening with solder, 
ready for shipment. Patent 1626291. A. 
E. Lindstrom, 17 Tshama Bt, San Fran- 
cisco, CsUf. 

Method and Apparatui for Making 
Compobitr Motion Pictvbrb,— By the use of 
a pair of Gbjeetivea of different focus and a 
mirror or s miror allheuetta. Patent 1687,- 
296. E. Sehnfften, Kaiaer Allot 79a, Frlede- 
nan, Berlin, Germany. 


Plunger Pump. — Especially suitable for 
use in pumping chemical zprays for fruit 
trees, etc. Will stand heavy duty and con- 
tinuous operation. Patent 1622M. F. T. 
Costello, Box 487, Vacaville, Calif. 


Prime Motors and Their Aooetsories 


Oil Refiner fob Intebnal Combubtion 
Engines.— May be readily attached to a 
standard engine, and has means for heating 
tho oil that it may more readily flow through 
the filter. Patent 1624967. C. E. Lilloy, 
6320 Brookside Blvd, Kansas City, Miss. 

Motor. — O f the multi-eylindor typo where- 
in the piston rods operate cams carried by 
oppositely disposed shafts, a rotary move- 
ment being Imparted on the downwa^ move- 
ment of the pistons. Patent 1624269. P. 
Murchetti, 735 Montgomery St, San Fran- 
cisco, Calif. 

Motive-Fluid Generator. — A hoat gener- 
ator and engine, both being so combined 
ns to constitute an engine nnit, resulting in 
a rigid economy of fuel. Patent 1084464. 
M. E. Bigelow, 1358 So. 6lh E. St., Salt 
Lake City, Utah. 


Medical and Surflioal Devioea 


.Surgical Applianci*. — Which will not only 
hold the tissues of a wound, but wilt tie a 
ligature on the tissue, the operation being 
performed with one hand. Patent 1626602. 
H. G. Gould and K. D. Obonshain, e/o H. G. 
Gould, McKinney, Tex. 

OiwTETRiCAL Instrument.— For use by vet- 
erinarians in facilitating tho birth of an- 
imals. particularly pigs, insuring immediate 
delivery without danger, or injury, or undue 
suffering. Patent 1626149. £. O’Dell, Cen- 
tral City, Neb. 


Muaioal Devioet 


Reed Holder. — A comparatively stiff struc- 
ture with flexible means for holding saxo- 
phone reeds against accidental injury by 
twisting or bending when carried in a pocket. 
Patent 1625661. K. Grotsch, c/o The Gretseh 
Mfg, Co., 60 Broadway, New York, N. Y. 


Railroad and Their Aooessoriea 


Railway-Track Construction. — Including 
means for supporting rails in special rela- 
tion so that they are securely held against 
spreading, sinking or other movement, with- 
out the use of wooden ties. Patent 1626288. 
R, L. Spencer, Greenfield, Ark, 

Reversing Gear fob Locomotives,— Adapt- 
ed lo Im connected with the reach rod of a 
locomotive, and can be operated mannally 
with ease, but prevents accidental retro- 
grade movement. Patent 1626364. J. B. 
Holland, 928 Hollina St., Baltimore, Md. 

Railroad Switch.— With means for facili- 
tating the throwing of the switch points 
to either of their set positions and main- 
taining them firmly although yieldingly. 
Patent 1626762. B. H. Patrick, Box 82 
Mount Gay, W. Va. 


Peitaininl to ReorMtioa 


Racket String. — Formed by binding the 
strands of twisted gut with fine wire, pre- 
venting material swelling, end providing a 
wearing snrface beyond the outer aurfaee of 
the gut. Patent 1624720. A. H. Drlta, 868 
6th Ave, New York, N. Y. 

Targrt Game.— A n apparatua having a 
figure simulating, a baseball player with a 
1^ the bat carrying target elements which 
are to he struck by thrown balls. Patent 
1624766. W. 0. Sebmah, Main St, Park 
Bidgo, N. J. 
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f N®*'*'* abounds in beautiful 
V I'V/ f and harmonious color com- 
binations. The birds, the flowers, the sunset 
sides, set perfect examples— and p[^t t^ way 
to brilliant color schemes alLAI ^rfect taste. 

' Yet what artistry is required in the selection 
shades and tones to sadsfy the modem 
v<%ue tor color in motor carsl Packard has a 
special Board of Color made upof men of losig 
experience and artistic judgment These men 
create the standard color combinations whi^h 
charm the eye In such wide variety on today's 
PackatdShb And they advise on die q^al re- 


f quirementsofthosewhobuythePackardEight 
^ ’'JPhether Sbc or Eight is your choice you may 
be as sure of the charm and good taste of the 
Packard's color scheme as you are of its la8^ 
ing beauty. For Packard lavishes as much care 
and effort on the unusual processes which 
presttve the "car's color and finish as upon 
the selection of die shades which will apj^ 
to Packard’s dlsctliniaating clientele. 

Nothing finer is ofikred anywhere in the world 
than the enduring briUlatgte of Packard cars 
—long in life arid long in beauty of 
and fibb^h* ' 


P A - C K A R. D 

AIK t ^ « HAM WHO O . « g ^ ^ 0 M 8 


Frrm • palntlni, Q if CutU A. BtnAf* 


Julien Charles Toumier 


In the life program of Julien Charles 
Toumier, public recognition had no part 
He began as an instrument maker in 
Edison’s laboratory. His forty-five years 
of service to electricity were completed 
in the same work, at the Schenectady 
plant of the General Electric Company. 
He invented and contributed improve- 
ments to switches, sockets, fuse-plugs, 
and attachment plugs. He might 
have retired, had he so chosen, and 
lived in comfort; but his love for 
electricity was his life, and he was 
content. 


We publish lus picture as a tribute to 
him and because he typified the thousands 
of men and women who have dedicated 
their lives to electrical development. 

The world will never know their names. 
They have no craving to be known. But their 
devotion is something quite beyond the 
interest of men in ordinary business. They 
deal with a power of vast usefulness. 
Within the ranks of the General Electric 
Company are many such men. Their 
spirit is the best assurance that elec- 
tricity will year by year find more 
and better ways to serve. 



GENERAL ELECTRIC 
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ARE ATHLETES MACHINES? 

BY DR. A. V. HILL 

]^EW GOLF CLUB DESIGNS 
SOCIAL INTELLIGENCE 




Pritdrich Koenig, httnUttef the power press that 
prodssttd the prst newspaper te i* printed bj 
steam. It printed elettit hundred sheets an hour 
— ahostt four times as many as the hand presses 
of the period, hut less than the modem BKSIF* 
tiuipped press prints iu ten joeonds. 



And, 


The last word in ntwspaperpresses — a twelve-roll, 
unit-type machine, ffiC^ -equipped throughout. 
The tremendous sp^ of this press is made ptstiUe 
only hy the me of high-grade anti friction bearings. 

qA giant liner founders in tnid-otran . . . Science pours another miracle from its 
test tubes . . . adn old Empire totters ... a new one looms above chaos . . . 

throughout the world, great presses 
speed the news— on skf" Bearings 



and seventy -six thousand an hour! 

Thus, it is eradfying to know that, 
while the world consumes iu daily por< 
tk>n of news over iu morning coflec 
cups or alongside iu evening firesides, 
BMP’ helpedto produce the newspapers 
that bring it. 

For, in the depths of the greatest news 
presses of today, are hundr^ ofOKF" 
Bearings, making possible, through fric- 
tion reduction, me high speeds at which 
the presses run — serviM, in a small 
way, to do a job that, amr all, would 
be anything but nnall if they were not 
there to attend to it. 

BKP* Isa world-wide organifation of men. tnines and planU, devoted to friction rednOion through the finest 
pouiUedevelopmeniofauti-frietioH bearings. No matter what YOUR bearing problem maybe.put it (u BKR. 


M ore than a century ago, a great 
newspaper came from the presses 
and onto me streett of a wondering city 
hours before iu time and &r ahead of its 
competitors^ — the first newspaper in the 
wotld to be "printed by steam” and at 
( he hurtling, startling, unbelievable speed 
of eleven hundred sheeu an hourl It 
was the London Times of November 
29th, 1814. 

Today, almost before the echo of a great 
national event has spent itself, the presses 
of the big metropolitan dailies are turn- 
ing out four to twelve-p^ sections of 
newspapers, at the rate ot five hundred 
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n Instrument for 
ar^Jjpplicaiion 

XX^STINGHOUSE mstru- 
VV menu are made in all sues, 
m all capacities and for any 
application 

Their development was achieved 
through a careful analysis of good 
instrument requirements Years 
of research were devoted to their 
perfection All the manifold 
facilities m design and manu* 
facture that a great world wide 
organization could command were 
focused on the building of this 
complete and unexcelled Ime of 
mstrumenU 
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Timken steel, Timken tapered construction, 
and Timken POSITIVELY aligned rolls give cars 
and trucks supreme endurance, lasting smooth- 
ness, and economy. There is no other way to get 
such thoroughly complete protection against the 
wear of friction, speed, shock and side-thrust. 

Hence fine alignment is preserved, power is saved, 
and accessibility is increased by Timken Tapered 
Roller Bearings in the transmission, differential, 
pinion, rear wheels, front wheels, steering pivots 
and fan. Timken advantages are provided in the 
great majority of all makes of cars, trucks, and 
buses, as in every other type of machinery. Nothing 
is more important than the presence of Timken 
Tapered Roller Bearings in determining your choice. 

THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 

TlMKENKBEARINGS 



SCIENTIFIC AMERICAN 

August 1927 Edited by ORSON D. MUNN Eighty-third Year 


Tranamutatlon 
more hive the Scihntikic 
^ Ahbmgan’s transmutation esperi- 
menti been confirmed. Dr. L. Thomason 
of the California Institute of Technology 
has Just dufdicated the methods employed 
by Smits and Karssen, two Dutch physidsts 
who believed, nearly two years ago, that 
they had successfully transmuted lead 
into mercury. No results. 

Last February Dr. M. W. Garrett, an 
English scientist, reported to the Royal 
Society that his attempt to transmute tin 
into indium by the same method was a 
faUure. 

A few months ago the noted German 
chemist, Dr. Frits Paneth, came to the 
conclusion that his apparent former success 
in transmuting hydrogen into helium was 
without question a mistake, the trace of 
h^um found having come from the glass 
v«Mel Itself. 

Two years ago Prof. Sheldon, Cor- 
responding Editor of the Scientific 
Auemcan, conducted for this journal a 
dupfieaUon of the famous original trans- 
mutation experiment of the German, Prof. 
Miethe. No result. 

Quite naturally we are pleased every 
time someone else confirms tiie Scientific 
Auhbican tests. Evidently the atom is 
having the last laugh. 

Elephants 

ANTED: An American elephant, 
TV twelve feet or more high and with 
curved tuska eight to twelve feet long. 
Hat) been seen in many states, but probably 
not since the glacial period. Went by the 
name of "mammoth" and was a poor 
relative of the well-known mastodon family. 
Anyone having news of his whereabouts 
kindly communicate with the officials of 
the United States National Museum, Wash- 
ington, D. C. 

M Unless the National Museum can find 
an American dephant in one piece, it plana 
to assemble one from tuaka found in one 
place, s backbone 2000 miles distant in 
another, and four legs found in four other 
places. Such a conglomerate skeleton Is 
being assembled now, but the skull and 
pelvis are still missing. In the absence of 
a complete framework a skull and a pelvis 
will be gratefully received. 

Tlumks 

Gratifying indeed has been the response 
of our rea^rs to the new form of the 
Scuomnc Ambrioan. Many of them 
have written to us, telling why and how 
mudi they like the change. We are an- 
swering idl of thase letters as fast as 
possible, but in the meantime, we want to 
take tt4 cpaee to tiumk. all d Aoae who 
have written to ue, but have not 
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nerivad only om »dT«rM comment. We 
would greatly appreciate hearing from the 
mat cl you, riving your crittriame aa freely 
' M ]Mfw pndM. 


Healtb 

I.-VIOLET radiation b beginning 
lately to come in for quite a lot of 
popular attention. It b getting into the 
newapapen, which meana that a lot of 
people are gmng to be badly muled about 
Ita nature and uses. Several kinds of 
special i^ass and other materiab which 
wDl transmit ultra-violet radiation^ rf 

will not) haw been put on the market and 
advertised, and are beginning to be used 
is hospitals — occasionally even in homes. 

What will ultra-violet radiation cure? 
Can the layman obtain an ultra-'violet 
radiation lamp and use it himself for home 
treatment? Are the "violet ray” outfita 
sold at some drug stores any good? (Answw: 
No). Exactly what b ultra-violet radlaF 
tion, Anyway? 

One of our sub-editors says be has 
heard ao much nonsense and hocus pocus 
about thb subject during the past few 
months that he b getting mad, and may 
inflict on our readers a series tt artidea 
gbout G|p you stand it? 


Islets 

UOW many Hawaiian Islands are there? 

* You probably could not gUM within 
five of the correct number. The Sasim- 
Pic Auesican does not know the answer; 
even the United States Government, 
which owns the Hawaiian Archipelago, b 
unable to tell you. 

The Coast and Geodetic Survey would 

IiIta fn Imnw KrkwrgkVSHa 

will be made lowing what addirionid work 
will be necessary to place all the ialanda ' 
on the charts. The uncharted ones’' are 
small and lb to the westward of the main 
Hawaiian group. 

The world b a pretty big place yet, 
even though science has been making It 
smaller every year. 

Cover 

y^UR cover illustrarion thb month, 
^ painted for the ScipriFic AMiHk 
CAN by Howard V. BroTht, deplete the 
unusual caUe-painting metW whUb is 
deseril^ In complete detail on psp Itt. 





T ‘p'lUSUAL tnuiaportatlon advantages 
favor Loa Angles County as the man* 
wacturing and dUtribution center of the 
West. 

Fortheahorthaultherearetwoterminal- 
bdt railways, inter-connecting all lines — 
switching free both incoming and outgoing 
freight; an extensive electric interurban 
railroad of 1100 ztiilea serves Loa Angeles 
County cmd Metropolitan area ; a net-wodc 
of himways with truck aervice reaches 
3,000,000 people In Southern California, 

and three great railway systems serve with- 
out transfer en route all importantWestem 
cities. 

One hundred and fifty-seven steamship 
lines convey cargoes to every forehpi 
country and coastwise to Atlantic, Pacific, 
Central and South American ports. 

Daily air mail service to thecntire country. 

Large close-in population and unusual 
transportation give to Los Angeles County 
quick access, and lowest average freight 
CMthn^stribution to Western and Forcdgn 

Tli«M yaHoA Mtlott tm WMtora 
■MNTfcotaof groat bajrlisg pawar* to* 
gothor with ohoopoooaafso^taoa 
raw aatsrials, rooMMly oaaoM tho B* 
W, OaadrIaB— Wwr CtaMtay f ttloot 
loa Aa g t lw Cowaty lor ftt g4,ttt» — 

For comtUudtUtUtviriU 

INDUSTRIAL DEPARTMENT 

Los Angdes Qismber of Cocnmercs 


^mong our 

Contributors 


PROF. HENRY NORRIS RUSSELL 

Regululy for twenty-«ven years Dr. 
Russell of Princeton has contributed to our 
pages a monthly article on astronomy, yet 
we do not recall that we have ever published 
his picture. For one thing we could not 
get him to send us one, and we had to 
obtain this one from an outside source. 
In doing this we knew our regular readers 
were anxious to make Dr. Russell’s more 
intimate acquaintance. Here in the office 
we always look forward to the arrival of his 
monthly manuscript, for his articles in- 
terest us as much as they do our readers. 

HAROLD J. COOK 

Harold Cook is the author of "On the 
Trail of Ancient Man," in this issue. He is 
an able oil geologist— but his hobby, which 
he rides ha^, is paleontology, the study of 
evolution by means of fosMl evidence. 
Harold Cook’s home ranch in Nebraska is 
literally "alive” with fossils of Tertiary 
mammals and it was his boyhood association 
with them that led him to specialize at the 
University of Kansas in geology. The 
discoveries made by and through him may 
force the revision of some hide bound 
text-book ideas. Frankly, we hope they will. 




Prof. A. V. HiU 

If you are interested in 
athletics Prof. Hill's article on 
page 124 will hold you. He has 
been experimenting on the track 
a^lete just as if he were taking 
indicator diagrams on a loco- 
motive. And after refining hia 
research to a science he finds 
that the athlete really is a 
kind of locomotive— so much 
fuel; so much "steam"; so 
much speed. It is surprising how 
exsct a science he makes of it. 


D. McFarlan Moore 
Who first designed golf dubs, 
anyway, and why did he dedgn 
them as he did? Is there any 
compulsion to itlck to the 
present form of club? Suppose 
a man tat down to redesign the 
dubs and disregarded tradition 
entirely, starting anew with 
only the idea of arriving at the 
form that was most eflidmit. 
what would he work out? That 
la what Mr. Moon has done 
in. his able artide on page 120. 


Prof. W. J. Humphreys 

Dr. Humphnys’ specialty is 
the weather, but not so much in 
the ordinary sense of the word 
as in the sense of the funda- 
mental causes of the wosther - 
the physics of it. He is not the 
man that makes the weather 
predictions, but the roan that 
supplies the underlyine prin- 
dplee that enable the man that 
n^ee these predictions, to make 
them. Read what he says on 
page 106, concerning tornadoes. 


Dr. F. A. Moss 
There an intdligi-nce tests 
and intelligence tests. At first, 
#hen they wen new, many 
people Jumped to the conclusion 
that from them you could 
deduce a person’s capabilities. 
Now we Jmow better— they 
only hdp in a general way. 
Prof. Mom has found a better 
way. It ncognlaes that aa a 
rule people who are good mixers 
make out best. How to pMk 
then people is told on page 108. 


Looking 

Ahead 

with the Editor 


ENCEPHAUTB 
Epidemic encephalitis is the 
sdentifiu name of the disease 
popularly called "sleepy sick- 
neM" (some wrongly term it 
sleeping sickness). How to 
conquer this dnad scourge? 
Hard work is being put on the 
problem. Next month Dr. 
Flexner, head of the famoua 
Rockefeller Institute, will tell 
us whst has been accomplished. 


IMITATION 

Sir Richard Paget, British 
physicist and inventor, who has 
specialized in investigation of 
the human voice and who has 
succeeded in producing models 
which imitate all the sounds of 
English speech, will tell us how 
it is done. Oddly enough, you 
ran make an artificial spealdng 
box with your own two hands! 


IDEAL 

Suppose you could plsn a 
whole city right from the very 
beginning— no existing features 
to hamper you. What great 
fun it would be! That is whst 
Ernest Flsgg, the famous archi- 
tect and innovator in building, 
has been doing. Next month 
he r. ill tell you what the ideal 
city of the future will look like. 


TUNNELS 

In our next issue, we shall 
have an article on the opening 
of the vehicular tunnel be- 
tween New York and New 
Jersey. This marks the com- 
pletion of one of the world’s 
greatest engineering works. 
Other vehicular tunnels have 
been built but this great high- 
way beneath the Hudson River, 
because of its sise, capacity and ' 
length, stands in a class by 
itself, and has no competitors. 


RACING 

.To the mathematician an 
article to be published next 
month will rev^ some inter- 
erting and surprising facte 
about oarsmen and shell rac- 
ing, of the general nature of the 
findings on athletes to bril- 
liantly illuminated by the noted 
Dr. Hill in the present issue. 
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Crinding Wheels' Refractorles-Floor 

Grinding Machines and Stair Tiles 





COLONEL CHARLES i 
Called on to write a legend “introdueing" 
Colonel lAndbergk to o«r readere the ed- 
itor if rather whiMtioallu reminded of the 
famoua lettere of introinetion whieh the 
ntodeet gonng aviator thought it advieahle 
to take with him when h« fiew frow New 
York to Parif, in order to make sure that 


JGUSTUS LINDBERGH 
when he landed he would not have to go 
nhuttt the ritg of Parie unknown and un- 
rreoanUedI Nobodg in the world now 
inede to be told whoeo picture thie ie end 
what Calovei l.indbergk did — at loaet if 
there ie anjjone we doubt whether he ie a 
typical reader of the SaiNTinc AhbucAN 


Two Miles Distant-— An Oklahoma ''Twister” of Last Spring 

Th«ra an two motiona in a tornado, the whirUns amons scientists, and of the article on the opposite 

motion and the forward progression of the whirl- page— because the rapid rotation of the air ex- 

wind as a wMe. A tornado becomes visible, panda it. When air expands it cools. When it 

according to '^r. Humphnys— author of ‘‘The cools its vapor content is precipitated as droplets. 

Physics of the Air," a textbook which is noted These make it visible and outline the tornado. 



Our Worst Storm, the Tornado 

What Combination of Natural Forces Causes Tornadoes, and 
Why They Hit the Middle West So Hard 


T he tornado, or "twister” of hour’s time or less, evoking surprise it was so used in England at least as 
the American prairies, is the and comment on the part of sea early as 1809 and in America by or 
most violent of all storms. At* captains familiar only with the before 1814. 

tempts to explain it have been storms of higher latitudes. Hence the The tornado, as we . row under- 
as confused as the wreckage in its path, idea of turning became prominent in stand the term, is a. Bligt^tly funnel- 
There even is confusion as to what to the minds of those who wrote of this shaped, circular column -,«jf 'upwardly 
call it. The name used by the United type of thtinderstorm, and so at last spiralling winds of - ^Mt. velocity. 
States Weather Bureau is "tornado.” the name for it became tornado, its It may or may not the surface 
Many, however, especially those who present spelling, on the erroneous sup- of the earth, but wltfre.-it- does, prac- 
live in the rei^ons most frequently position that it came from the Spanish tically everything it tquelM'is torn to 
visited by this storm call it a "cyclone.” (ornar, to turn. We do not know when pieces. It is not as' ^vply out- 
But the man in the held, with the un- this name was first applied to the lined, of course, as a rotating solid, 
canny accuracy of the freshman in nick- "twister,” but we do know from Luke Nevertheless, the distance ' from the 
naming professors, calls it a "twister." Howard’s “Climate of London” that path of great destruction to the r^on 


This is bad enough, but there 
is more uncertainty still, since 
the very origin of the tech- 
nical term “tornado” is in 
doubt. Furthermore, if its 
origin is what it seems to be, 
then the meaning given to it 
is forced and not inherent. 

Moet likely this word came, 
perhaps through bad spelling, 
from the Spanish word 
tronada, a thunderstorm. For 
200 years English sailors used 
a word like unto this. Variously 
spelled, in their accounts of 
severe local thunderstorms 
along the west coast of Africa 
and on the tropical seas. 

These storms often are ac- 
companied by exceedingly 
variable winds that some- 
tlmee box the compass in an 



VBLOaTY DID THIS 


of little or no injury is so 
amazingly short that houses 
on one side of a street may be 
demolished while those on the 
opposite side are not injured 

T he width of the tornado 
track varies from only a 
few yards to a mile or more, 
and its length from a few 
hundred yar& to two or three 
hundred miles. A rough 
average would be one fifth 
of a mile across and 20 miles 
long, or a total area of four 
square miles. In round nui^ ,, 
bers there are 100 tornadoe^'lKC" 
the United States every yea^^ 
250 people kiUdjiby them, and 
8,000,000 doUm damage done 
to property. These totals are 
large, and would be alarming 
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ii we did not recall that they ate terrible to the ridieuloua, are of. end* tornado. Friction between passing 
small in comparison to the less variety. currents generates vortices at their 

t^al population and wealth of the Somewhere la the Mississippi Valley interface, but we know that the 
nation. If tornadoes were the only a spring or early summer day has been tornado is not so produced, because 
cause of death, even we of the United • hot and sultry with a moderate wind the linear velocity of a particle in 
Sjthtes, where tornadoes are more from the southwest. Then a towering such a whirl cannot exceed the velocity 
numerous than in all the rest of the cumulus gathers in an otherwise clear of either current with respect to the 
wmld together, would have a life sky, or more likely In a sky already other, and that no straightaway air 
expectancy 200 times the age of overcast. Presently, the clouds at a current ever passes another with a 
Methuselah. Tornado danger there* particular place appear to be rushing velocity half as great as the maximum 



fore is not relatively great. 

Nevertheless, what with the 
decrease of pressure within the 
column, roughly 200 pounds 
to the square foot, and thr 
velocity of the whirling wind, 
often at least 400 miles per 
hour, the tornado is dreadful 
and the things it does iue all 
but Incredible. 

H ouses are demolished, 
their walls blown out and 
roofs lifted off. Sometimes a 
house is raised clear of its 
foundations and smashed to 
the ground out in the yard or 
farther away, furniture and 
even stoves carried high in the 
sir and far away, wagons 
hurled across the sky, stock 
blown from one farm to an- 
other, generally killed, but , 

oceasiontdly -hone the worse for thMr swaying fog-like column extends down wise or counterclockwise, whereas the 
wingless fUght; even people borne, from the place of rotation, and the tornado is violent, starts at the cloud 
as by an Main’s carpet, but more dreaded roaring tornado is on its level and always rotates in the same 
swiftly and amidst a cloud of wreck- course of destruction, with lightning, sense— counterclockwise in the north- 
age, perhaps half a mile or more, and hail and thunder as mere incidentals, ern hemisphere, 
then dash^ to death, or, as sometimes But what caused it? 

strangely happens, set down gently and There are only a few ways by which AS already explained, the tornado 
left to their own wonderment and rotation can be produced in a fluid. seldom if ever occurs outside 
thanksgiving. Freight cars have been A vortex can be generated by rotary the warm portion of a cyclone, or large 
upset, boards driven ayard deep into the stirring, but the.tornado is not caused area of r^uced atmospheric pressiue 
ground, straws stuck end-on through in that way. Again, whirling eddies and widfsepread cloudiness and pre- 
the bark of trees and into the wood, are formed when a stream of fluid cipitation. In fact it occurs more or 
clothing torn from the body,' and even passes by an obstacle, as for example less to the east of the windshift line, 
fowls somehow stripped of every when the wind blows past the corner a line that in the United States, to be 
feather. And so the disasters and of a house. But this, too, must be specific, runs from the place of lowest 
the pranks of the tornado, from the ruled out as a possible cause of the pressure hundreds of miles towards 


past or around each other. Then a In the vortex of this storm. 

there remains but one other 
possible source of vortex rota- 
tion, and it therefore must 
be the cause that .some- 
how produces the tornado. 
This is the drawing in, to 
shorter radii, of portions of the 
fluid already having some rota- 
tion about a center, by virtue 
of which the linear velocity 
always tends to increase in the 
same ratio that the distance 
from the center decreases. 
This is the cause of the com- 
mon vortex in the water of an 
emptying basin, and of the 
spin of the familiar dust whirl, 
which although having some 
of the characteristics of the 
tornado is very gentle, ori- 
ginates at the surface of the 
earth, and spins either clock- 


NBAT TORNADO WORK 


by tht tort$ of ON ittinoi* tornado 



MORE TORNADO DESTRUCTION 
A toindmiU a/tor • tornado inXat^o. WJnd prooonro 

> , »««Mly than wind vtlooitt—at tO 

Mundo por oquaro foot; at 100 rnXtoo 
it a rapid rato of ineroaoo 


atUoo s» hoar it it U pound 


FIFTY WERE. KILLED 


of ito population of tSO roiidentt, SS wort kitlod and too 

f iniurod by thio wMtb oirtuaUp ruinod tko 

munitp for tht timo. Tht vthieU thown it a hoaroo 
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the Bouthweat and moves eastward 
across the country with the travel 
ol the general storm. To the west 
of this line, the winds are from points 
north of west. To the east of it, 
very generally from the southwest. 
Hence, as this line passes any given 
place, the relatively warm winds 
from southerly or southwesterly points 



BlJiCK AND OMINOUS 


A tornado at Solomon, Kaiuai, 1905 

are quickly followed by cooler winds 
from the northwest. This is ■ why it 
is called the windshift or squall line. 

The rush of the oncoming colder 
wind is retarded by friction and tur* 
bulenee throughout the lower 1600 
feet or so. Hence, in this layer the 
wind commonly grows stronger with 
increase of height, and therefore in 
many eases runs forward over the 
warmer surface air from the southwest, 
entrapping it and pushing it up to 
greater heights, juk as the warm 
air in a chimney is poshed up by the 
cooler and denser air outside. When 
this warm air is quite humid, as it 
often is, the moisture in it condenses 


to eioud as it reaches a moderate 
height and then, because of the latent 
heat thus set free, becomes all the 
more buoyant and swifter of ascent— 
the higher the worse until the supply 
of moisture begins to fail. 

I N this way many local, turbulent 
thunderstorms are produced in the 
general region of the windshift line. 
Now, these thunderstorms, however 
turbulent, ordinarily are not accom- 
panied by rapidly rotating winds. 
Their convection is of lower air all 
moving in one direction up through 
another layer where likewise all is 
moving in a common direction, how- 
ever different from that at the surface. 
Neither at the surface, therefore, nor 
in the overflowing air are the condi- 
tions such as to produce rotation, and 
of course, rotation does not occur. 
Nevertheless this is the general region 
in which tornadoes develop. 

When the temperature of the south- 
erly air decreases slowly with in- 
crease of height, as often happens, and 
the overflowing air is not very cold, 
this upper wind sinks through the 
lower o^y slightly. If it sank far, it 
would become warmer, owing to in- 
crease of pressure, than the air 
through which it was falling, and thus 
become the lighter of the two, a mani- 
festly impossible condition. Hence 
it merely floats out over the lower 
wind and the windshift line is in 
midair, and not, as it usually is, 
at the surface of the earth. 

At this level there is little friction 
and the northwest wind, having the 
same velocity through a considerable 
depth, may have a roughly vertical 
front of some height against the south- 
west wind. Furthermore, the north- 
west wihd (as seen from the surface 
of the earth) and the southwest are 
both moving eastward at the same 
rate. Hence in reality they are flow- 
ing beside each other in opposite 


directions, but with the southerly wind, 
owing to the rotation of the earth, 
always on the forward or east side. 

Convection along the vertical inter- 
face between these two winds, one 
of which, the southern, is very humid, 
would produce much precipitation, 
and strong rotation in midair by 
drawing towards a common center 
oppositely directed winds on the two 
sides, lliia rotation would always 
be counterclockwise in the northern 
hemisphere, and when very vigorous 
would gradually feed down to the 
surface of the earth and have all the 
characteristics of the tornado.- 



THE MIAMI TORNADO 
fhU if tho famont otorm of 1995 ' 


Presumably, therefore, this terrify- 
ing storm is caused by convection 
b^een walls of northwest and south- 
west winds flowing past each other 
along a windshift line in midair — 
conditions strongly favored by the 
position of the Gulf of Mexico and the 
trend of the Rocky Mountains. 
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Are You Socially Intelligent? 

An Analysis of the Scores of 7000 Persons on the George 
Washington University Social Intelligence Test 


T aE Declaration of Independ- with a large number of fellow em- in comparlaon with occupational groups 
dence is wrong! People are ployees of equal rank; or which indi- at large; salesmen for industrial eon> 

neither bom equal, live equal, vidual can successfully deal with cerns are high; industrial foremen are 

nor die equal. These inequall* numerous clients and consultants? In above average. Those who exhibit 
ties among people are Just as great solving such questions lies the great least ability on the test of social in- 
in the case of the natural abilities and value of a measure of ability to deal telligence are the ones in minor or sub- 
aptitudes which they inherit from with people. Studies of the Social ordinate industrial positions where 

their ancestors as in the amount of Intelligence Test being used with the there is little need to make adjustments 
money that is left them by these groups discussed in this article indi- to other people beyond a general obedi- 
hame ancestors. Some are born ge- cate the practicability of such pre- ence to immediate superiors. Their 
niusea; most have only aArerage intelU- dictions. positions practically never require 

gence; while an unfortunate few have The accompanying tables show the the initiating of social relations, and 
such defective mentality that they average ratings or scores on the Social the demands for skill in carrying on 
must live and die as idiots. Some make Intelligence Test made by different those initiated by others is very slight, 
friends without effort; the majority occupational groups. As we would 

have no spedal ability either for expect, employees in executive and scores on the test made by 

making or for losing friends; while a administrative positions score the high- J. some occupational groups are 


few have such thorny disposi- 
tions that their mere presence 
is uncomfortable. 

One of the most important 
of the natural abilities in de- 
termining success in the world 
is ability to get along with 
others. IMfferences in tl^ trait 
are now being measured by 
the Social Intelligence Test, 
which was devised by members 
of the Psychology Department 
of George Washington Uni- 
vertity. Since its Initial publi- 
cation, two years ago, this test 
has bMn used extentively by 
personnel officers in industry' 
and by 62 different educational 
institutions. The test has been 
given to approximately 12,000 



much more variable than those 
for other groups. For example, 
in an average industrial group, 
half the scores are scatter^ 
over a range of 17 points, while 
in a group of administrative 
officers the same percentage 
of scores is limited to a range 
of 10 ^ints. As a rule, those 
in positions with high social- 
intelligence requirements all 
score high, those in the very 
lowest types score low, while 
in intermediate groups a much 
wider variation is found. This 
may bo partly accounted for 
by the fact that, within this 
middle group, seniority has 
been substitute for ability in 
the case of some of these; or 


persons. About 7000 of thw j.*, goo Dr. Uc„ i. nuaiuring youth and inexperience have 

tests were available for analy- (ft« soeua inttlUgtncr of att of them at once not yet permitted some of 


sis. The study has been di- 
rected toward Recovery of the factors 
underlying or contributing to this im- 
portant trait of soda! intelligence. 

I N the analysis, an effort was made 
to answer five questions:. (1) How 
do the different vocational levels com- 
pare in social intelligence? (2) What 
is the effect of age on social intelli- 
gence? (8) How do the sexes compare 
in social inteUigencet' (4) Is ability 
to get along with others inherited? 
(6) What is the effect of education on 
sodal inteUigence? Let us now see 
how these questions are answered from 
the data. 

Is it possible to predict, before he 
actually tries. hiS hand at it, which 
person will ^ able successfully to 
manage a hundred subordinate em- 
ployees; whM person can negotiate 
butiness witn nMobers- of other, busi- 
MSB firms; which person can get along 


est. These individuals hold positions 
which demand the ability to get along 
with others, either with employees 
under their direction, or with persons 
of equal ability with whom they must 
deal in a business way. In this group 
the chief requirement for success, pre- 
supposing, of course, sufficient general 
ability to manage the details of the 
Job, is superior ability in dealing with 
people: and it is found in testing them 
that this is where the superiority actu- 
ally is. About 90 percent of those 
who have noade good in executive and 
administrative positions make scores 
as good or better than the average 
social intelligence score of employees 
in positions where ho occasion arises 
for direct dealing with others. 

Other occupational groups show 
gradations in the degree of social in- 
teffigance which- is requited, nioae 
in the teaching profession score high 


superior ability to reach the 
highw positions. 

Within the various occupational 
groups, the highest scores are, in 
general, indicative of the greatest 
success. In one of the higher Indus- 
trie groups, the highest fourth in 
ability, as estimated by a superior 
executive in the concern, all fall in 
the highest third of the Social Intelli- 
gence Test scores. In another group 
of somewhat lower grade, two thi^ of 
those scoring above average in social 
intelligence were rated above average 
in ability to carry on business relation- 
ships. Very few cases have been 
found of individuals witit outstanding- 
ly high socialdntelligence ratings who 
have been unable to manifest their 
ability in a practical way; and on 
the other hand, almost no “shining 
successes’' have been found smong 
those scoring- very low on tihe teot-- 

In school and college groups, ability 
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to deal with Others, both with teachers of age to average adult age shows 
and follow students, is an important that after the age of 18 or 20 has been 
factor in success. The scores for reached, age has very little to do with 
college students are high, for college their ability to deal with others—or 
graduate students even higher. In their social intelligence. From early 
the lower school levels, the responsi- childhood to the age of 18 or 20, one’s 
bllity of getting along with all con- social intelligence increases somewhat 
cerned rests largely on the teacher; regularly, but after this period there 
in college, the responsibility is to a is no appreciable gain. The person of 
large degree transferred to the student; 18 or 20 years of age is just about 
and the. graduate student has prac- as likely to make a high rating in these 
tically all the responsibility himself, teats as the one of 35 y^ars. 

The correlation of 

Soom (or Vsrioui Oeoupatiooil Groupi 


school success as 
measured by 
school marks with 
social-intelligence 
scores is fairly 
high. 

The testing of 
a large number of 
individuals in 
various vocational 
poups furnishet _ 
L-ols for arriving 
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The average 
social -intelligence 
scores of several 
hundred upper- 
class college stu- 
dents of different 
ages vary within 
only a few points 
out of 160. College 
freshmen show 
slightly more vari- 
! but no defi- 
nite age tendency. 


at standard scores for each group. Industrial groups composed of indi- 
These scores, established by testing viduals of about equal industrial rank 
those already successful in different similarly, show closely corresponding 
positions, can be used as standards scores for different ages, the slight ad- 
in admitting new employees or mem- vantage being in favor of the younger 
bers to the groups. Such a procedure worker. The slightly higher standing 
can be followed, since social intelligence of the younger worker can be accounted 
is very largely an innate quality or for partly by the fact that those 
one which is built up in large degree who would have made the highest 
before the vocational stage of life; scores in the older age groups have 
and not a quality gained by experience moved on to a higher industrial group, 
in a position requiring it. The point largely because of their innate higher 
should be emphasized that the “big ability, of which social intelligence is 
executive” scores high on the Social a factor. Thii'would seem to indicate 
Intelligence Test, not because he has that, although the young men may 
gained experience by being a big ex- be denied the better jobs because 
ecutive, but because he oripnally had they are too young, the justice of 
the ability to ^come a big 

executive. Aveng* Seom According to Age. 

All ages of adult life have 
their claim as to individuals 
with high social intelligence. 

In one business firm in which 
the Social Intelligence Test 
was given to the employees, 

the outstandingly high score . . - . 

-n the test was made by one 

of the youngest members of the organ- this procedure cannot be based on 
ization. In another organization the undeveloped powers in this innate 
prize scores were made by older ability which is one contributor to 
members who had several years ago success. 

earned their rank through their ability An analysis of the separate factors 
successfully to carry on business in social intelligence in relation to age 
relationships and dealings. gives a few Interesting findings. There 

are certain separate factors which 

S O it is in individual cases in other have a tendency to vary with age. 

groups— one school finds that its The older individual is usually found 
popular young campus member, who to have greater breadth and variety 
so easily manipulates the school poll- of interests, and, since being interested 
ties or influences his classmates, is in what others are interested in bears 
rated at the top in social intelligence, directly on ability to get along with 
while another school finds that some them, such a difference may be signifl- 
older individuals, who have already cant This difference is borne out 
made a place for themselves in world in the Social Intelligence Test by 
affairs but who may bo in college to the higher scores on a test of social 
brush up on a tew modem theories, information made by the older indi- 
come out on top. viduals. From high school grbupe to 

An analysia of the scores of a large college groups in which age is one 
number of individuals from 18 years important difference, although it must 


be remembered that there are many 
other differences to be considered, the 
average score in social information is 
increased about 60 percent; while in 
the abilities of memory for names and 
faces, and interpretation of emotions 
from either facial expression or spoken 
words, the increase is usually less than 
15 percent. Within the college group 
itself, and within business groups, the 
social information score is found to 
increase with age, but less markedly. 

I N judgment in situations involving 
relationships with others, the ex- 
perience accompanying age adds some 
to the accuracy or correctness of 
judgment; but with increased experi- 
ence and resources in the form of a 
greater number of criteria against 
which to evaluate solutions of social 
problems, the individual seems to lose 
in speed of making his judgment. The 
younger individual has a tendency to 
make his judgments in dealing with 
others a little more quickly but he is a 
little leas likely to reach the best solu- 
tion. Other factors show only slight 
variations attributable to age, beyond 
the change in ability which one would 
find on any written test in advancing 
from the child to the adult person. 
Age with its accompanying experiences 
may be expected to increase one’s fund 
social information and his criteria 
of social judgment, but the slight 
gains that he makes in these respects 
seem to be offset in other respects. 

In general, we must conclude that 
what the in^vidual does not possess 
in ability to deal with others at 16, he 
is not likely to possess in high degree 
as he reaches middle life or 
old age. The individual who, 
'n youth, cannot make social 
adjustments with his class- 
mates, who cannot deal 
successfully and amicably 
with problems involving his 
classmates, who rubs people 
the wrong way or forgets the 
courtesies due them, will do 
likewise in later relationships where 
his classmates have changed to busi- 
ness associates or his school problems 
to business deals. 

Is one sex naturally more socially 
intelligent than the other? A canvass 
of popular and scientific opinion shows 
a vote in favor of the women. Popular 
opinion takes its stand on the sup^ 
posedly greater need of women to ^ 
along with people, greater interest In 
socim affairs, and a tendency toward 
agreement or acquiescence in dreum- 
stances where the man would argue 
or fight. Sdentific opinion dtes the 
psychological studies attributing to 
women greater interest in people as 
compared with man’s greater interest 
in things. Analysis of over 1000 
scores on the Soda] Intelligence Test 
for college men and women does show 
the women to be slightly supmior 
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Wbardn does the superiority'' ol the 
wameii JleT Aa exsniination of the 
sepaxste faetoil of sodal intelllgeuce 
may h(dp to answer this. First, it ii 
found that the difference does not lie 
in ability to remember names and faces 
—for hero no appreciable difference be- 
tween the sexes exists. The aversKe 
scores on a test of memory for names 
and faces are practically the same. 
The oidy tendency found, although this 
is not significant, is for the women to 
remember faces better and the men 
names better. The chances are just 
about equal that Mr. Jones or his wife 
will remember you after you have been 
introduced to them once. 

Nor is the superiority of women due 
to better ability to interpret human 
emotions. In seeing the mental state 
behind either the facial expression or 
the spoken word, equality of the sexes 
is the rule. One sex may be more emo- 
tional or more inclined to express 
emotions, but this does not carry over 
to a difference in ability to interpret 
emotions when they are expressed in 
others. 

I N range of interest or social informa- 
tion, the men even surpass the 
women. As measured by a test of 60 
questions on social information, ’ the 
men usually score from 16 to $10 per- 
cent better than the women. Whether 
men have an innate superiority along 
this line or whether they have had 
wider contacts and opportunities to 
develop interests and acquire informa- 
tion is not certain, but however the 
ease may be, in this respect they pinsess 
a present advantage. 

The two factors which analysis has 
revealed as accounting for the higher 
social sense or intuitiveneas of women 
are the ability to make judgments in 
social situationa requiring tact for their 
solution, and observation of human 
activities which serves as a basis for 
the predicting of behavior in others. 
Women score from 16 to 26 percent 
better in these abilities than men 
usually do. 

Differences may be indicated by a 
few concrete examples from the test. 


Women are sueosstiul inf recognising 
the falsity of these statements about 
twice as often aa are men: 

"The m(Mre uncivilised andsuper^ 
stitious a nation is, the higher is 
the rate of suidde.” 

"By original nature we find it 
satisfying to be alone in our beliefs 
and opiniona." 

Men fail to recognize the truth of 
these generalisations over twice aa 
often as do T jmen: 

"We are more shocked by our 
errors in etiquette than by those 

people hesitate to lie to 
escape an unpleasantengagement." 

Differences in the use of tact in meet- 
ing social problems ban be specifically 
illustrated by two , of the problems 
presented in the Social Intelligence 
Teat. First, to- take an example of 
friendly social relations; in deciding on 
a book suitable for a gift to a friend, 
the alternatives are to find out from 
the friend what kind.qf books he likes, 
to ask advice of a IxMk dealer, to give 
a book you have enjoyed, or to give a 
"best seller." Eighty-eight percent of 
the women chose the first alternative, 
which is obviously the best thing to do. 
Only 68 percent of the men would do 
this. 

To take a situation involving busi- 
ness relationships, the problem is 
presented of dealing with a business 
associate who has no authority over 
you but who dictatorily tells you to 
do a thing quite differently from the 
way you had intended. All except 
about one fourth of the women would 
ignore him, which is the best way to 
meet the rituation. A much larger 
percentage of men would attempt to 
meet the problem in a different way, a 
considerable number choosing to take 
the aggressive attitude of telling the 
associate it is "none of his business," 
or telling him to do the job himself. 

What may theee differences mean in 
a concrete way, if anything? It may 
mean that, other things being equal, 
man has a little better chance of hold- 
ing the prospective business client or 


in logic. 
"Few 


benefactor by appearing intelligently 
interested in his hobby or by being 
able to discuss the topics of conversa- 
tion in which the latter is interested; 
but that woman has a little better 
chance of selecting the right tactics 
to use in bringing the client or bene- 
factor to the desired point of view, or 
of predicting his reactions under a 
given set of circumstances. It would 
seem that man is to be given the pref- 
erence in initiating social relations, 
woman in safely completing them. 

I Fan individual can get along success- 
fully with his associates, the chances 
are much in favor of his brother poesess- 
ing a like ability. The Social Intelli- 
gence Test scores of 88 pairs of siblings 
were studied. While this number of 
cases is admittedly too small to permit 
any sweeping conclusions, it la enough 
to indicate certain tendencies. 

In all cases where the resemblance 
between children of the same parents 
have been investigated, there has been 
found to be a positive correlation. 
Brothers and sisters tend to do work of 
similar grade in school, they show con- 
siderable resemblance in abstract in- 
telligence, and the correlation between 
brothers in physical traits is as high as 
.60 or .60. The correlation between 
the Social Intelligence Test scores of 
brothers and sisters is not so high, be- 
ing about .44; but it is high enough to 
indicate that inheritance plays a very 
important part in determining ability 
to deal with others. 

The inheritance of social intelligence 
is evidenced in families of statesmen, 
politicians, and courtiers. History is 
so full of instances where several 
members of the same family have made 
shining successes in the fine art of 
human engineering, that no one can 
doubt that om* amount of social in- 
telligence is just as much a part of our 
inheritance as is our stature. 

And so it is seen, that one’s succeu 
in the fields of the various vocations 
or the preparation for the various vo- 
cations is determined in no small part 
by the amount of social intelligence 
with which he is bom. 
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OUR POINT OF VIEW 


THE MOTOR AND THE MAN 

I N speaking of transatlaatie flights, 
it is no disparagement of the man 
to place a reliable motor in the first 
position as the absolutely indispen- 
sable element for a continuous non- 
stop flight across the northern Atlantic. 
Three times this supremely haaardous 
feat has been accomplished— first by 
Alcoek and Brown in 1919 in a twin- 
migined, military bombing machine 
and eight years latw by Lindbergh 
and Chamberlin in monoplanes, each 
driven by the wonderful Wright Whirl- 
wind engine— these last two flights of 
1927 being made with a brief interval 
of only two weeks between them. In 
each ease the engine represented the 
highest development of the gasoline 
engine of its day— the Aleock plane 
bring driven by water-cooled Rolls- 
Royce engines— the Lindbergh and 
Chtunberlfn monoplanes carrying what 
is universally admitted today to be the 
most reliable air-cooled airplane motor 
ever produced. It has to its credit the 
long-distance record of over 61 hours 
In ^e air made by Chamberlin in his 
Bellanca plane, some few weeks before 
he made his flight from New York to 
Germany. 

Until recent years, the plane itself 
has been well in advance of its motor 
in respect of reliability. Smith in his 
flight of 14,000 miles to Australia over 
an unchartered course, Cobham in his 
flight of 12,000 miles from London to 
Cape Town and back, and shortly 
thereafter in hie flight of 24,000 miles 
from London to Australia and back, 
the flight of our army fliers around the 
world and the flight of Byrd from 
Spitsbergen to the North Pole and 
back in his great Fokker tri-motor 
monoplane — all these and many others 
have shown that the plane itself has 
reached a point of absolute reliability. 

And now the marvelous flights of 
Lindbergh and Chamberlin have proved 
beyond question that the motor has 
been brought up to the same high 
pitch of reliability as the plane. 

As regards the man, in such daring 
flights as that across the northern 
Atlantic, we must remember that in the 
three Instances where this has been 
uwcomplishei, the aviator has been a 
man of long experience, possessed of 
jm unusual air-eense, and tijtoroughly 
familiar with the atmosphere’s trouble 
some vagaries. Aleock wss a veteran 
war pilot and both Lindbergh and 
Cbamb«‘lin have been brought up in 
ttat wonderful school of experience, 
the Air-Mail Service. Do not for a 
moment ima^ne that just any pilot, 
even though to were prodded >rith the 
same exeeHent phmesi and .motoiSi 
could have gone out tod done what 


these young mep to brilliantly ac- 
complished. All three of them ran 
into diflleult to‘ conditions; Alcoek 
and Brown flew rimost continuously in 
fog and thidc weatber, so much so that 
Navigator BrowR tito to wait many 
hours in the air bribre a rift in the 
clouds allowed him to take an observa- 
tion. Both Lindbergh and Chamber- 
lin had to contend for many hours with 
the peril of ice and sleet. 

The reason why young Lindbergh’s 
teat has so captured the imagination 
and enthuslaatic applause of the world 
is to be found in tto quiet courage with 
which he flew acroea America and then, 
at the first intimation from the 
Weather Bureau of favorable condi- 
tions on the Atlantic, climbed into his 


Ex-Secretaxy Hughes says: 

men and 

.1 this ex- 
hibition in this flight of onr 
young friend. Our boys and girl* 
have before them a itirring, in- 
apiring vision of real manhood. 
What a wonderful thing it it to 
live in a time when science and 
character join handt to lift up 
honianity with a viiion of itt 
own dignity. Thare are again 
revealed to na with a atartling 
auddenneaa, the inexhauatible re- 
eourcee of our national wealth. 
From an unapoited home with ite 
traditione ot industry, of fru- 
gality and honor, atepa swiftly 
Into our gase thie young man, 
■bowing ua the unmeasured treee- 
urea ' of American character. 
America is fortunatt in her 
heroes; her soul feeds upon 
their deeds; her imagination 
revels in tiieir achievements. 
There ere those who would rob 
them of something of their lus- 
ter; but no one can debunk Llnd- 
ber^ for there is no bunk sbout 
him. He repreeente to ni, fel- 
low Americens. ell that we wish 
—a young American at hit beat.” 


machine and swept out to the great 
adventure, utterly akme, and made his 
objective, eSflOO milee distant, with 
unerring accuracy. Couple with this 
the native moderiy with which he has 
taken the amaring honors which have 
been showered upon him, and his 
absolute refusal to commercialise his 
exploit in a world which is saturated 
with commercialism* you have an 
explanation warmth with which 
a wtoweaned and money-satiated 
world has talpto this fine young 
American lad tb ita heart. 

SHALL WB FLY THE ATLANTIC P 
QHALL we— the general pubUc-^ver 
fly^tba^tiaixtio? Seiaecr<d ua w^, 
undoubtedly, but how many and when. 


who can tell? Lindbergh, the be- 
loved, says we shall, some day; so do 
Byrd, Chamberlin, and all of the men 
whose flying experience is such as to 
give great weight to their predictions. 

Let it be noted eatefuD^. however, 
that when these men predict a coming 
transatlantic passenger service, they 
are careful to preface' their forecast 
with many an “if” and “when.” 

An outstanding condition, which 
must be met if transatlantic pas- 
senger service is to be established, k 
a well-equipped, Atlantic, meteor- 
logical service. We say this without 
any disparagement of the excellent 
work of the Hydrographic Office ot 
the Navy which, many years ago, ar- 
ranged with the various steamship 
companies, and of course with its o — 
ships, to supply the home office \ 
data as to the direction and strength of 
the winds and the general atmospheric 
conditions; these data being published 
on the famous hydrographic charts of 
the office. The United Statee Weather 
Bureau also, although its duties are 
concerned mainly with weather condi- 
tions within or affecting the United 
States, has furnished the recent trans- 
atlantic fliers on request, with up-to- 
date information as to existing and 
probable future weather conditions on 
the Atlantic. 

But before the traveling public is 
permitted to commit itself to a trans- 
atlantic airplane service, it will be 
necessary greatly to enlarge the present 
fscilitiee for weather forecasting and 
render the forecasts so complete that, 
when a pilot launches his multi- 
motored plane and its precious freight 
out upon the vast reaches of the 
Atlantic, he will know with great 
certainty what kind of weather to 
expect and what detours he must make 
to avoid fog, snow, and sleet, or oppos- 
ing winds that would use up his f\iel 
supply before he reached American of 
European shores or some established 
landing between. Of such vital im- 
portance is this that we think the 
government would be justified in 
establishing, whenever the time is 
ripe for it,a special Atlantic meteorlogi- 
oal office. 

We are inclined to agree with Mr. 
Bellanca that a three-stage journey 
would be advisable, with stopping 
points at Newfoundland and the 
Azores. The planw would have to be 
large and of metal construction. More- 
over, they will probably be monoplanes, 
developed along the line of tto machine 
with which Commander Byrd flew to 
tto pole and back. They will to 
driven by aircooled motors, varying in 
.ni^nbar. affeordk^i to the rito of tht 
plane. ■ ' ’ r 
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CLIMBING AN UP GRADE 

irA«n approaching the and of a mbit, the oar if moved up the grade by meane of a hand crank geared 
to a rubber-faced eheave, which bears on the cable, thus providing the neoeeearg traction 


Painting Mile-Long Cable Made Easy 


Across the Narrows, a part of Puget Sound near Tacoma, 
Washington, stretch several strands of slender steel 
cable. These cables carry current which is destined to be 
used for light and power at distant points, and to keep 
them in g^ condition, it was recently found necessary 
to paint them. At first glance, such a proposition might 
seem impossible, but, after careful planning of every step, 
the paint waa applied to the cables with little trmjble 
and the job was completed without a mishap. The 
device which helped the painters immeasurably was a 
small ear with sp^al equipment, which was designed to 
be suspended from one of the cables and moved tdong 
it by hand power. The car was hung from two sheaves, 
one placed over each end of the framework of the car. 
A third sheaye, with a rubber face, was placed in firm 
emUat with the eablei This latter part waa equipped 


with a brake and was geared to a hand crank. When 
traveling on a down grade, the brake was used to control 
the speed, and when on an up grade, the hand crank was 
used to provide the motive power. The method of 
applying the paint to the steel cables was a novel one. 
Instead of being brushed on by hand, it was automatically' 
fed through special brushes. These consisted of two 
semi-cylindrical blocks of wood, each provided with 
bristles. These two balf-cylindera were arranged to be 
clamped around the cable under treatment, and the paint 
was fed to them from the IS-gallon can placed over the 
framework of the ear as shown in the above illustrations. 
As the car moved slowly along the cable, the paint was 
applied evenly to the metal suriace. The car waa raised 
to the top of the end tower on the anchor cables, from 
which point it ^ transferred to one of the power cabl«. 
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SCIENTISTS IN THEIR WORKING CLOTHES AT THE NEBRASKA SITE 


0 Imvt biin mait by aneimt n 


New Trails ot Ancient Man 

Remarkable Finds of Ancestral Man Have Recently 
Been Made In Nebraska and Oklahoma 


I T haa frequently been noted that to evaluate and interpret them without northwestern Nebraska, near the 
great discoveries come in waves, bias; and it fully realises that opinions famous Agate Spring Fossil Quarries. 
Periods of quiescence are foI> can neither alter nor replace facts, re- These channel beds contain the fossil 
lowed by periods ot activity and gardleesofhowunexpected they maybe, remains of an exceedingly rich and 
advancement. We are now in an ac- With this point of view let us con- varied sub-tropical fauna, comparable 
tive stage of the recovery of the history eider the evidence offered by some in its numbers and variety to the great 
of extremely ancient man in America, very recent discoveries. modem big game regions of Africa. 

Technically called paleoanthro- " 

pologyt the subject of early man 
is now attracting far wider in- 


terest than at any previous time; 
and the most important and 
striking of the evidences yet 
found, and some of the earliest 
known traces of the human race, 
have but recently been discovered 
in this country. 



Expeditions have explored and 
dug in these beds each year since 
their discovery. Every year new 
evidence has been Revealed, and 
some of it is of extraordinary 
interest. The former existence 
of a wide range of prehistoric 
life has been demonstrated, with 
many elements of far-reaching 
interest. A great variety of mam- 
mals, birds, reptiles, amphibians, 
fish and plant life is represented 
by the 'ossils, most of the animals 
being entirely new to science. 
New light has been thrown on 
climatic conditions in former 
geologic times, on intercontin- 
ental migrations of animal life, 
and on other matters of prehis- 
toric interest. 


A S no such evidence of early 
man in America had been 
found which was not subject to 
question regarding its degree of 
antiquity, a school of skepticism 
has developed, which holds that 
really ancient man did not exist 
on this continent, and that man 
came to it only a few thousand 
years ago. Individuals have 
shown a tendency to become ex- 
tremely dopjatic in thrir pro- - ‘vr.’T"’' W first fosdl .vldence of troe 

nouneements in this direction, u anthropoid primates ever found 

if all the evidence were now in and In 1908, Dr, W. D. Matthew cd the on the American' Continent! 
the final decision rendered. American Muhsum of Natural History, Of flesh eaters there is a most aa 

Fortunately, however, true science New York City, and the writer di»- tonishing varied. Cat and dog rela- 
is not dogmatic nor is it typifled by covered a M^es of andent stream ttves, from tiny to enormously 1^; 
pronouncements of what “cannot be.” channel beds that now form gravel and the lelativae of modem musteliaes 
Instead, it seeks throi^h every poe- and sand ridM on the top of the water* such w mlnV, weasels, wolverine and 
sible avenue of information to assemble shed of a ^b divide between the their kind, wwe plentiful and of many 
and coordinate all available facts, and North Platte and Niobrara Riven in kinds. Fossil horses in the three-toed 


WL find ib those beds the 
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SOME OF THE FINDS 
About a knudred ohjtcti tuck o» tkoto 
$kown beloto, jiitt aa they were dug 
up and tkroum out un the bank. hi 
the background, the acieHtiata' camp 

atage are abundant. Several kinds of 
elephants (using the term broadly) are 
present, and all of them are types that 
lived before the mammoth. Numerous 
antelope and deer-like forms, some 
large and some tiny, are found. The 
first true bovids known to have reached 
America were discovered here. 

Some of the families just mentioned 
show distinct relationships to Asiatic 
forms, and bear evidence of having 
migrated from that continent, over the 
land-bridge -known to have existed at 
their time, connecting Asia with North 
America. Camels, great and small, 
were plentiful and of several kinds. 
Peccaries of various species, related to 
the little "musk-hogs” now living 
abundantly in places in northern 
Mexico, were there in numbers; also 
there have been found the very earliest 
known migrants from South America, 
small edentates— toothless mammals, 
Kke armadillos and ant-eaters— show- 
ing that a land connection had also 


been established with South America 
by this time, as mountains rose out of 
the ocean floor, forming the region 
along Central America. 

Alligators big and little, and giant 
lizards several feet long, lived in 
Nebraska! Some of the birds show 
relationship to tropical species, further 
demonstrating the warm climate. A 
great variety of fossil wood, of many 
tree families, is preserved; and also 
fossil seeds and plant impressions. 
All of these things, both wood and 
bone, are completely turned into 
stone (silicified). The things men- 
tioned constitute only a partial list of 
the great variety of life represented 
In these fossils. 

D uring the warm Pliocene period 
which preceded the glacial stages 
of Pleistocene time, this abundant 
fauna flourished; and with it has re- 
cently been found startling evidence 
of the presence of beings who must be 
closely akin to ancestral man! 

While searching in the Snake Creek 
Beds (as we had named these channel 
beds for convenience), the writer 
found a single upper molar tooth, black 
and perfectly petrified, which ap- 
peared to be a fossil human molar! 
But, as these beds were admittedly 
hundreds of thousands of years older 
than the oldest known traces of human- 
ity, we naturally felt very skeptical and 
incredulous, and felt that it must be- 
long to some other unknown type of 
mammal, whose molar teeth simulated 
human teeth. However, repeated 
studies always brought us back to one 
point, that is, that the original posses- 
sor of the tooth must be related to 
ancestral anthropoid-humanoid stocks! 

After keeping this tooth nearly 
five years in our private museum at 
Agate, Nebraska, hoping meanwhile 
that additional evidence might be 
secured, the writer decided to submit 



POWER WAS EMPLOYED 

A gaaoline-driven air eonpreaaer fur- 
niaked the tneana of blowing the earth 
away from the diaeovered objeeta with- 
out the uBual danger of injuring them 

the specimen to Professor Henry Fair- 
field Osborn, President of the American 
Museum of Natural History, New 
York, as the man of all Americana 
best equipped to make certain and 
accurate comparisons and determine 
its real relationships. This was done; 
and Professor Osborn verified this de- 
termination and announced the dis- 
covery, recording it as the first oc- 
currence of anthropoid - humanoid 
stocks to reach America. 

Following this, further expeditions 
were sent out by the American Museum, 
and many interesting and important 
discoveries were made. Unfortunately, 
the spot where the original find was 
made was on the land of a ranchman 
who took no interest and showed no 
intelligent understanding of the im- 
portance of such discoveries; and he 
arbitrarily ordered all work stopped 
on his premises! 

This misfortune proved to be a 
blessing in disguise. Mr. Albert 
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A CX>MPARISON 
Tkt bone {mplomont in the center i$ 
from an Aeiee eoUeetion, The othere 
are from, the Xehraika eite 


1926. faMOA^ the SoiEtmnc Ambsican ia tiow over one hundred feet tbove the 
the wrltOT^ published an article on surrounding valleys immediately ioln- 
primitive men in America. In Decern- ing. and some two hundred and eighty 
ber foIlowiiME .the publication of this feet higher than the present Red River 
article, the editor of the Scibntifio which now drains the region a few 
American received a letter from Dr. milea away, it becomes obvious at 
F.O.PriestleyofFredericki Oklahoma, once that this is by no possibility a 
stating that he had read the article, recent river bed I 
and that In hie opinion interesting Evidently, then, a large river valley 
sdentlAc evidence existed near hh has become essentially inverted through 
commuidty. His letter indicated the erosion, so that the part that was the 
probability that an important dis- lowest has become the highest. This 
covery might be made; and . Mr. Al- inversion was brought about by the 
belt G. Ingalls, Associate Editor of hard granitic sands and gravels which 
the SciENTinc American, forwarded flood waters had swept into the chan- 
the letter to the writer, suggesting nel. These had become firmly bedded 
that we might be interest^ in looking and "set,” so that they were far more 
into the po^bilities. resistant to erosion thw the surround- 

Early in January, the writer went 
to Denver, Colorado, and called these 
letters to the attention of Director 
J. D. Figgins of the Colorado Museum 
of Natural History. Arrangements 
to investigate the evidence were im- 
mediately completed. Late in Janu- 
ary, the writer drove Mr. Figgins from 
Thompson, Chief Field Man and Denver, through New Mexico and 
Preparator of the American Museum, Texas, to Frederick, Oklahoma, and 
fining himself barred from this "Land found there some of the most important 
of Promise,” moved across the fence and ancient evidence of early man 
to an adjoining ranch, whose owners known in America, 
took great interest in the work. Here, 

in a moot unpromising location, his A MILE north of Frederick lies the 
keen eye located evidence that, of its jTY high^ hill in the region. This 
kind, is one of the great discoveries hill ia real^ the.end of a long rambling 
having to do with early man. In ridge, running north, away toward the 
undistiu-bed, original deposits, aaso- Wichita Mountains some thirty miles 
dated with the wonderful array of distant. This hill or ridge is composed 
Pliocene fossil animal life described of coarse sand and gravels which lie 
above, he found evidence of the first directly on an old worn and eroded 
culture known to have been developed face of Permian Period Red Beds, 
by the .human race, and the oldest About a mile north of town, Mr. A. 
trace of humanity, by hundreds of H. Holloman owns and operates a 
thousands of years! commercial sand and gravel pit; and ing Red Beds in which the old valley 

it was during the work of excavating had first been cut out. Endlessly re- 

T HEevldeneeseemsto indicate that this large pit that the evidence in ques- peated rains and winds, freezing and 
these beings made artifacts (imple- tion came to light. thawing, and melting snows, in their 

ments) of the green bone of the con- The geological evidence shows that ceaseless progressive destructive action, 
temporaneous animals. Some of the the sand and gravel had once been wore away the softer Red Beds, while 
bones are drilled; many are shaped carried in and bedded in its present the gravels held their own, reusting 
and sharpened in various forms; while position in rapidly moving water; and removal. Gradually the whole surface 
others must have been used for pound- that the top of this, the highest hill of the surrounding region wore down 
ing. Many show evidence of artificial in the region, was actually once the • until banks no longer existed high 
abrasion of dififerent types. bed of a large prehistoric river! Con- enough to hold the stream to its b^. 

Critical preliminary studies of these sidering the fact that the top of the hill At this point, a transition stage set 



IN OKLAHOMA 
The Holloman gravel pit at Frederick, 
mhere other new eviSenee of ancient 
man in America woe nnearfkad 


first human implements or 
tools has been made by Prof. 
Osborn and Mr. Thompson. 
This discovery is opening a 
whole new chapter in the 
history of the human race, 
and carrying the age of Man, 
capable of tool-making, vastly 
farther back than most stu- 
dents of the subject have 
anticipated. Especially was 
it unexp^ed to find such 
evidence in America! 

Let us now turn to another 
piece of evidence that ancient 
man existed in America— one 
from a locality hundreds of 
miles south of the one just 
deKribeg. In the November, 



MORE OP TUB NEBRASKA DISCOVERIES 


in, during which the old 
valley no longer carried the 
main river, but its old bed 
was still subject to periodic 
flood-plain overflow. Finally 
this ceased, as the surround- 
ing region eroded more 
deeply, and the stream mi- 
grated away as lower chan- 
nels were formed in the softer 
flanking beds, 

A third stage now set in. 
Winds in dry periods lodged 
dust on top of the old flood- 
plain sediments, leaving a 
thin, typical aeolian or wind- 
deposit^ bed. The face of 
the Holloman gravel ptti 
bears evidence of Just this 
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aequence of deposits, as shown below. 

On the irregular Red Bed floor, there 
lies about seven to fifteen feet of eroas- 
b^ded, river channel bed gravels and 
sands, coarsest at the bottom, and in 
part cemented into hard, dense rock. 
Overlying this are some five to seven 
feet of flood plain wash, coarse and 
fine. On this lie about three to five 
feet of aeolian silt and prairie soil. 
For convenience, we may call these 
beds A, B, and C, in the sequence cited 
above in the order of their deposition. 
(See drawing.) 

T he old river bed that forms the 
cap of the hill is roughly half a mile 
wide, and many miles long. Buried in 
undisturbetl deposits of this old stream 
bed, down in the lower “Bed A,” and 
associated with the bones of many 
extinct and typical Pleistocene (ice 
age) animals, were found stone im- 
plements made by man! 

Strangely enough, these implements 
show a degree of culture closely com- 
parable with that of the modern no- 
madic plains Indians. This partly con- 
firms and r.iakes more probable the 
suggestion made by the writer in the 
November, 1926,i8aueof the Scientific 
American, namely, that possibly such 
Indians had changed but little in a 
long period of time in America. Fail- 
ure to recognise such a possibility has 
probably been the chief cause of the 
failure of able authorities to realise 
the antiquity of man in America. 

It now appears to me quite probable 
that these very early people were 
closely comparable in most ways to 
our modem Indian, structurally as 
well as in culture; and if so, this would 
account for the errors in interpreta- 
tion as to man’s antiquity in America, 
fallen into by some talented scholars. 

The animals found and identified in 
Bed A with the artifacts are undoubt- 
edly but a small fraction of the fauna 
of the time. Three types of elephant 
occur, two of which are of the type 


popularly known as mammoths. The 
otW is a more primitive mastodonr 
like form (to stick to common names). 
The elephants of America were all 
originally migrants from Asia, although 
they had been well established a long 
time in America before Pleistocene 
times, having first come to America 
about Middle Miocene time. Three 
genera of edentates occur, all origi- 
nally migrants from South America. 
Two are the large ground sloths, My- 
lodon and Megalonyx, distant rela- 
tives of the Kttle tree-dwellers of 
South America of today. The third, 
Glyptodon, is a peculiar fellow with a 
back armor or carapace that strongly 
reminds one of a turtle shell, but of 
very large size. Two species of camel, 
and at least three species of fossil horse 
occur. All of the latter are of our 
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La$t Dtttmher Dr. Prieetley found 
ooidoneo of very aneient man, near kit 
home at Frederick, Oklahoma, He 
at once reported it to the Siukntipic 
Ambucan tekiek turned it ever to Mr. 

Cook, the author, for inreatii/ation 


modern genus Equue, but of species 
that were abundant in Pleistocene 
times. 

Regarding the time required to 
accomplish the surface erosion ob- 
viously brought about since those ani- 


mals and men lived in Oklahoma, we 
may get a general idea from the follow- 
ing facts. They are taken from careful 
records kept at the mouth of the 
Mississippi River, on the solid or mud 
content of its waters. Careful compu- 
tations based on these studies indicate 
that about one inch in 750 years is 
being removed from the whole face of 
the country drained by the Missis' 
sippi river system from the Alleghenies 
to the Rocky mountains. That amount 
is being removed under the prewnt 
average precipitation, climatic con- 
ditions and altitude factors. We 
know, however, that these conditions 
are variable, and that they have dif- 
fered widely from time to time in the 
past. Nevertheless, this information 
provides a rough basis for calculation. 
At this rate, it takes 9,000 years to re- 
move one loot from the surface of the 
region. To cut the surface the depth of 
the local valleys would therefore take 
about 900,000 years; and to develop 
the drainage down to the present Red 
River level, 280 feet below, would re- 
quire the appalling time of 2,520,000 
years. 

T his is undoubtedly excessive. We 
^ know that during part of Pleistocene 
tinie erosion was much more rapid 
than now, and we are possibly justified 
in cutting that estimate in half on that 
basis. Then, to allow for other possi- 
ble errors and to be conservative, if we 
cut that figure in two twice more, we 
will still have indicated an astonishing 
lapse of time since that stream ran 
where the hill-top now is! 

Geologically speaking, the 865,000 
years indicated by these figures is not 
long. The geology, the stratigraphy, 
and the animal remains found, all con- 
firm the age of these beds. While not as 
old as the Pliocene culture from Ne- 
braska, described above, I believe this 
Frederick, Oklahoma, discovery fu»- 
nishes the most conclusive evidence of 
Glacial Age man yet found in America. 


y 
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Cipher Messages of the Stars 

How the Modem Spectroscope Reveals 
Secrets to the Astrophysicist 

By HENRY NORRIS RUSSELL, Ph.D. 
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A YEAR or so ago we had 
oeeamon to speak of some of 
the dreams of astronomers, 
and how they have come— 
or may come— true; but they were 
not all told. The student of the 
spectrum has dreams of his own. He 
realises, as hia forebears have for 
nearly two generations, that the spec- 
trum which we obtain by sending the 
light of a star through a prism is 
not the meaningless number of lines 
that it appears to the uninitiated 
glance; it is a aeries of cipher messages 
from the star. 


present in relatively small quantities. 

But the chemist is not satisfied with 
a qualitative analysis; he makes it 
quantitative, and finds what percent- 
ages of the various elements are 
present in his samples. Can we do 
the same for the stars? And can we 
get any information from the spectrum 
concerning the pressure and the tem- 
perature in the atmosphere of a star, 
when the spectral lines are formed? 
The work of a host of workers, theoreti- 
cal and practical, in the last ten years 
has shown us that there is far more 
to be read from our stellar spectra 


example, we know that the atmosphere 
of the sun is so rarefied that all ita 
hundreds of miles of depth, compressed 
to the density of common air, would 
make a layer not more than a foot 
thick, and that the atmosphere of 
many of the stars must be still more 
tenuous. 

O NE of the dreams of the speetro- 
scopist has then been largely 
realised. Our means of interpreta- 
tion of these cipher messages are ad- 
vanced beyond even the hopes of 
twenty years ago. 


Like some human messages in cipher, than we once supposed, 
the message of the spectrum is effect- our analogy, we may say 
ively concealed from the 
casual glance. Just as some 
messages written In “invisible 
ink” can be recognized only 
when the sheet on which they 
are penned is examined in 
light of the right color, so the 
very existence of the message 
of the spectrum is reveal^ 
only when the star’s light is 
spread out by a suitable in- 
strument which separates the 
innumerable varieties of light 
of which it is composed, and 
enables us to perceive that 
some are faint or absent. 

The photographic plate, 
behind the slit, lenses and 



Keeping up But the advance has led to new 
lat the older observational demands. Most stellar 
spectra — especially those of 
stars redder than the sun — 
are full of lines— they are 
like Merlin’s book of magic, 
with its margins written over 
“with comment, densest con- 
densation,’’ BO that only the 
master’s eyes could read the 
charm. Even for the sun 
itself, where we have floods 
of light, and may use the 
most powerful instruments 
that can be built, there are 
hundreds of lines that are 
“blends’’ of two or more 
components, due usually to 
quite different substances, 
which are so close together 


prism of the spectroscope, 
enables the astronomer, then, 
to do what the military 
intelligence officer does by 
his zealoiuly guarded devices 
— to detect and copy the 
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that our greatest resolving 
power cannot separate them. 

In the older days, when we 
wanted only to know whether 
there were iron, nickel or 
calcium in the sun, this did 


concealed message. But when the methods told us what letters corre- not matter much. If our initial lim 


message is in our hands, it must be sponded to the symbols of our cipher, was confused by a blend, we could 
de«od^ and interpreted, and this and enabled us to read the message in usually find plenty of others which 
takes still greater skill. pronounceable words, to tell in what were not, and which sufficed to prove 


T he main outlines of the spectro- 
scopic code have been known for 
tixty years. Each chemical element 
—or for that matter, each separate 
chemical compound. If it can exist 
without decomposition on the star- 
gives us its own characteristic pattern 
of lines, which reveal ita presence. A 
qualitative analysis, as the chemist 
would call it, of the sun and the stars 
has therefore been practical for many 
years, and we have been able say, 
too, in a rough way, that the elements 
t^t give strong lines in the sun must 
be abundant there, and that those 
which give only faint lines are probably 


language it was, and get its superficial 
significance. Now we can go behind 
t^ and find out a great deal about 
the circumstances under which the 
message was written, and the fuller 
meaning of its phraseology. 

We know quite well what changes 
happen Intide the atoms when the 
light of some particular spectral line 
is absorbed: and, if we know what the 
atoms of half a dozen kinds are 
doing in a star’s atmosphere; we can 
work out pretty good determinations 
of the temperature and pressure of 
that atmosphere. 

Surprising, but well estabUsbed re- 
sults have alreSdy been attained. For 


the presence of the element. But our 
present problems demand a careful, 
detailed stu^ of the position and the 
intensity of each Individual line, and 
we cannot turn to one to tell us what 
is concealed by blending in another 
case. 

It is therefore of prime importance 
now to photograph our spectra on the 
largest practicable scale. The spec- 
trum of a star like Areturus is so 
crammed with lines that if we take 
the finest photographs of the past 
generation, showing a spectrum three 
inches long, with hundreds of lines 
visible, the great majority of :theae 
“lines" are really blends of two, three 
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or four stellar lines, too close together 
to be separated on this scale. 

Professor Rowland, in his great work 
at Johns Hopkins thirty years ago, 
prepared a map of the solar spectrum 
enlarged from his original photographs 
which, if the sheets were placed end 
to end would make the visible spec- 
trum more than forty feet long. With 
this great scale, much — although not 
all — of the difflculties disappeared. 

The stellar spectroscopist, for many 
years, has dreamed of having spectra 
“on the scale of Rowland's map.” 
His dream has not quite come true, 
but it is nearer realisation than he 
ever dared to hope. To make it 
come true, even in fact, demands 
two things. First, the feeble light 
of the star must be concentrated by a 
great telescope, so that as much as 
possible of it may be fed into the slit 
of his spectroscope. Secondly, the 
spectroscope itself must be large and 
powerful. A small instrument, how- 
ever perfectly constructed, will not 
suffice. It is well known to students 
of optics that just as a small object- 
glass can never give separate images 
of a close pair of stars, a small prism 
cannot resolve two closely neighboring 
spectral lines. In both cases the 
properties of the light-waves them- 
selves set the limit. 

T O get the spectra of which we 
dream, we must then have a huge 
telescope and a big spectroscope. The 
hundr^-inch reflector satisfies the 
first need, and, in designing it, an 
auxiliary mirror was provided which 
may be set to reflect the light down 
towards the south pole of the heavens, 
so that, as the telescope follows a star 
all night long, its light is delivered 
always at the same point. Here it 
enters a spectroscope which is fixed in 
position, thus avoiding many complica- 
tions. The lenses of the spectroscope 
are of fifteen feet focal length, and the 
prisms eight inches and more on a side. 
There are two of them, with a mirror 
behind to send the light back through 
them, and the lens again, so that the 
power of four prisms can be realized. 

The elementary student thinks of a 
spectroscope as a portable instrument, 
easily carried from one place to 
another. Even the experienced lab- 


oratory worker thinks of its prisms as 
small, although costly, optical parts, 
and when he hears of a case placed 
around the prisms to protect them from 
changes of temperature, his idea is 
naturally of something perhaps as big 
as a waste basket, at the most. But 
this spectroscope is different. It re- 
quires, like others, to have its prisms 
kept at a constant temperature— for 
otherwise the spectral linos would 
shift on the plate during the long 
exposures, and spoil the photographs 
—and this case must be electrically 
heated, by devices connected with a 
delicate thermostat, so that, if the 
temperature falls by a hundreth of a 
degree or so, heat will be turned on 
to warm it up again. But this time 
the prism case is a huge wooden box 
perhaps seven feet square, with doors 
that open almost wide enough to let 
in an automobile. 

To put the lens and prisms in place 
is strenuous work, for these valuable 
affairs are no light load. One of the 
great prisma, with its mounting, must 
w'eigh well on to a hundred pounds, 
and this has to be held up as high as a 
man’s head, and its carriage slipped 
into place while the bolts that hold it 
are set and screwed home. One man 
alone could do nothing, and it is a hard 
job for two. A few days ago, the 
writer saw the thing done by three 
men —who had to be as active physi- 
cally as they were competent technical- 
ly, and all three while at their work 
were inside the constant-temperature 
box of the instrument! 

When the apparatus was finally as- 
sembled, various adjustments had to 
be made (for focus and the like) and a 
good day's work had been put in 
before the spectroscope was ready to 
receive starlight in the evening. 

Then came the final test— seven 
hours’ exposure upon Arcturus - the 
observers sitting in a darkened room 
below the observatory fioor, watching 
through an eyepiece the slit of the in- 
strument, and manipulating the elec- 
trical controla so that the star’s light 
was kept steadily going where it was 
needed. The end crowned the work. 
The plates, developed the next day, 
showed a spectrum, running from the 
violet almost to the green, and twenty 
inches long. The same region, on 


tI9 

Rowland’s published map, would be 
five or six times as extensive; but 
these have been enlarged from the 
original photographs, and if the same 
should be done for the star, the dream 
of the elder workers would be very 
nearly true. 

Only the brightest stars can be 
observed with this great power, but 
with one prism working instead of 
two, anything brighter than the third 
magnitude is accessible. This means 
that stars showing almost all the 
principal types of spectrum may be 
studied. A single plate, the result of 
a night’s work, may show far more 
than a thousand lines. The measure- 
ment of them, and the working out of 
the results, is enough to keep a good 
man busy for weeks. And so the men 
whose dreams have come true are 
happy — they have the chance for 
more of the work that men like 
Michelson find “such good fun.” 
When it is through, we will know far 
more about the conditions which pre- 
vail in the stars than we do now. 
But the satisfaction in the results will 
not equal the pleasure in the search for 
the fortunate few who can pursue it. 

T he fainter stars, which cannot be 
attacked with these spectroscopes, 
are studied with small ones — at the 
other extreme comes an affair that 
gives a spectrum only an eighth of an 
inch long- and we can get an intelli- 
gible, although of course not a detailed, 
spectral message from a star that sends 
us only a millionth as much light as 
Vega. 

Working on the fainter stars has its 
incidents too. Not ten days ago the 
writer found one of his colleagues 
observing upon a faint star so far 
to the south in Centaurus that the 
telescope tube seemed almost hori- 
zontal. “Come along up,” said he. 
Coming up involved climbing out 
along the huge frame of the instrument, 
up a sort of ladder fixed on one side of 
the huge "fork” which holds the great 
tube, with the concrete floor twenty 
feet below, and then swinging out upon 
the back of the great tube, where the 
two of us sat —as if on the back of some 
monster far larger than an elephant — 
and discussed the universe in the inter- 
vals of controlling the instrument. 
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W HEN I handled golf duba 
for the first time a good 
many years ago, I im- 
mediately complained that 
they, were not properly d^gned. That 
is, a golf club is an instrument for 
striking a ball and as such it should 
be formed strictly in accordance with 
the laws of mechanics. But this is 
not the case with what is today ac- 
cepted as a typical set of golf dubs. 
They could very properly be described 
as glorified "crooked sticks”— such as 
evidently were used by the first Scotch 
players. [One exception to this is what 
is known as the ^henectady putter. 
The Editor.] 

If a mechanical engineer were asked 
to dedgn an automatic machine for 
striking a ball with a diameter of 1.62 
inches and a weight of 1.62 ounces, 
he would be considered a very poor 
engineer indeed if he placed the point 
of striking one and one-half inches off 
center. Yet an ordinary driver, for 
mple, is a machine, or rather a tool, 
that has just such poor design in- 
corporated in it. 

Golf experts have simply learned 
after much practice the trick of doing 
"fairly well,” with poor tools. If a 
player now avera^ about "100” he 
can easily reduce it to lees than “90,” 
simply by using properly design^ 
clubs. Or a beginner can break a 
"100” with less than half of the 
praetioe or expensive lessons now re- 
quired. 

F igure l is a photograph of the 
new and properly designed brassie. 
It is not “off center” at all. It obeys 
the fundamental laws of mechanics 
that should be ri^dly applied to the 
design of all dubs of a set; that is, 
the axis of the shaft must be in^ 
seeted by the prolongation of the di- 
ameter of the ball that points in t)ie 
direction in which the Jiall is to travd. 
Figure 2 illustrattt this new prindple 


in elevation. Figure 8 illustrates an 
ordinary dub in the same way. The 
upper portion of these two figures 
view the golf ball and club from the 
direction in which the ball is to go 
and the lower portions view the ball 
and dub from above. 

Common sense and prindples of 
mecbanics tell one how extremely de- 
fective in prindple is the old dedgn 
as compared tdth the new. Referring 
first to Figure 3, it is obvious that the 
smaller the angle x (which governs 
the “lie” of the club) the greater the 
tendency to reduce, at the moment 
of impact, the angle y; or in other 
words, to cause the club to twist 
backwards in the hands. Now re- 
ferring to Figure 2, we find that angle 
X is t^ same, but there is no angle y; 
and therefore, that greatest bugaboo 
to the beginner of golf is entirely 
eliminated. 
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It also is dear now why profesdonal 
instructors have told us to try to get 
the habit of unconsdously tightening 
our grip just before the dub hits 
the ball. Experienced golfers, when 
getting accustomed to these new dubs, 
will need to forget this. With the 
new design this admonition is un- 
necessary — the disturbing twist has 
disappeared and the ball is struck so 
“sweet and dean” that the very 
sound is exhilarating. When using 
the old dubs, the very laws of me- 
chanics determine that the pressure 
of the stationary ball must tend very 
deddedly to make the shaft of 
the dub revolve backwards in the 
hands. 

I F the angle x was lees, or eliminated 
— for example with the shaft 
straight up, and at a right angle to the 
ground— the revolving action would 
be at a maximum. But since you 
can drive the ball better when standing 
further away from it, the angle x is 
necessary and the resultant tendency 
to a rotary motion in your, hands is 
still present. 

But if the shaft of the dub is at- 
tached to the head in accordance with 
the principle shown in Figure 2, then 
the very undesirable and unsdentific 
twisting motion is entirely eliminated, 
and the dub comes as close to sd- 
entific design as it is possible to 
make it. 

The mechanical motion is pure Aid 
the stroke is almost necessarily dean. 
The distonce which the ball can be 
driven is much increased and the 
possible accuracy in direction is tar 
greater. 

Although mentally convinced many 
years ago that such a dub design wu 
correct, it was only at a comparatively 
recent date that I had dubs construct- 
ed which very decisively proved thdr 
superiority. The first step wal to 
remodd an ordinary brassie as shown 
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I the oppoaite page. 


" I / \ right or left and no desire to change 

I \fn the angle of the dub's face. A dub- 

1 kf inspired quiet confidence assists greatly 

I /f: in avoiding errors in turning or chang- 

H ;y/\ ing the angle of lie during the up or 

I down stroke. 

' Even the beginner generally escapes 

I ;f/ I the humiliating feeling following the 

I !// I missing of the ball altogether, or of 

I ff 1 dubbing it, and soon finds himself 

j !/ I making consistent rounds. 

V I Due to the really perfect balance 

(j\ I ELEVATION now possible, the ‘•whip” of the shaft 

.-L I. ... -I is distinct and most of the liegt known 

^ I troubles that beset golfers, including 

/ I I PI AM slicing, hooking or pulling, topping, 

I ^ cetera, disappear. 

QU I ^T^HE essence of golf is distance and 

' ' 1 direction. Far greater acccuracy 

FIGURE 2 sending the ball exactly in the di- 

, ’ , , rection desired is now possible be- 

di»,«ieti., t«to, ot 
twisting is eliminated. 

in Figure 1 on the opposite page. The design of these new clubs per- 
This was done by retaining the mits of far greater strength and better 
angle of lie x, but moving the axis of workmanship. They will not only 
the shaft lyi inches to the left, when improve your game, but very greatly 
viewed from the front. The old enlarge your enjoyment because of the 
goose-neck stepping of the shaft was absence of perplexing failures, 
sawed off. At its lower end the new Golf is a game of delicately adjusted 
shaft axis passes directly behind the details that have rightly been con- 
point on the face of the club where sidered of great importance, but it 
the spherical surface of the ball first seems almost astounding that the 
meets it. factor of such prime importance as 

changing the fundamental principles 

T here is no tortion factor to be of golf clubs has not been given proper 
considered with this new and attention before, 
improved line of clubs but there is a The diameter of the shaft is often 
definite inter-relation between each made large in clubs of so-called stand- 

of the clubs of a set as re- ^ 

gards length, total weight, j | ~ y gjjjm 

balance (head weight), re- f ; MM'' 

silience, grip, lie angles, face- SiOE / . MM ' 

loft angles, et cetera. They VIEW I j' ' 

are the easiest swinging and |l . M^M 

longest hitting clubs, because jl ■ 

there is no uncertain feeling //Xii MiM 

at the bepnning of the , // \\j - M^M 

stroke, and at the end no // t ^^M 

violent vibration of the club 

in the hands. With them, ^ 

every ounce of effective force , ■ “ ' 

can be made to count in 

producing the highest club- ' . . 

head sp^ just as it ap- ' 

proaehes the unsuspecting 
ball. 

The muscles of the hands ; 

and wrists can do their best, ' 

because no strength is lost ^ 

in attempting to overcome FIGURE 4 

that uncomfortable and ^ nodi^ti mukie, in wkieh tk* kvtd i« «ot off oentir. 
wholly unnecessary twisting inurt ikow a M* viow of tkui tame elub kead 

factor. 

When addressing the ball, the feel ard design, to help the grip withstand 
of the brassie shown in Figure 1 is the twist, lout it has also been'said the 
remarkably quieting. Both its toe and less the wood the better, and even the 
heel avoid going into the air and its width of the face of the dub can be lees 
sole is settled. Also, one most natural- because less leeway for error is needed 
ly. takes the correct on the eircum- as confidence becomes greater, 
ferenoe of the shaft. That is, there In principle, at least, mosj; of the 
» D* uneerMiity as to whether the foregoing is directly applicable also to 
under knuckles be revolved to the the irons. The present-day standard 
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line are all wrong. They sin against the 
laws of mechanics even more than the 
wooden clubs, such as the driver and 
brassie. 

An ordinary mid-iron is as much 
as two inches off center. Figure 4 is a 
photograph of a very much modified 
mashie— yet the angle of lie is the 
same and so is the face-loft angle. 
When properly used, a mashie always 
sacrifices distance for accuracy in di- 
rection, which nevertheless heretofore 
required much practice. But with 
this new mashie the hit is definite. 
It is like a hammer that hits the nail 
on the head, not with an off-center 
blow. If you imagine trying 
to drive a nail by hitting 
the nail with only a two-inch 
projection out of the side of 
the head of the hammer, you 
are picturing the action of 
an ordinary mashie. 

O N trial, the mashie, modi- 
fied almost ^yond 
recognition (Figure 4), proved 
very satisfactory and led the 
way to the improved design 
shown in Figures 6 and 6. By 
increasing the face-angle from 
the 65 degrees of the mid- 
iron and changing the lie- 
angle and shaft length, the 
driving iron, cleek, putter, et 
cetera, are made. And by 

—I decreasing the face angle knd 

changing the lie-angle and 
shaft length, the mashie iron, 
i the mashie, niblick, et cetera, 

are made. Due to the greater 
hitting accuracy now possible, there 
is no need for a greater face width 
than the two-and-one-half inches 
shown. Neither will professional “turf 
digging” be nearly so much indulipd 
in as at present, thus also dispensing 
with the unpleasant and expensive 
feature ot roughened fairways. 

The balanced face of the club shown 






HOW IT WORKS FIGURE 6 

■■lub in hrtuffkt in- The faan of on* of tk* netolf dttiantd 
« halt* turfae* "iron*" wkiek ean ho mad* in any form ' 


in figure S Is an Improvement over shaft is considered as a mere tool to The face corrugations consist solely 
the very irregular outline of the face of “throw the head of the club at the of concentric circles, and when the ball 
an ordinary iron. In fact, it is simply ball.** is struck, the center of the club head 

a fast-moving uniform inclined plane The stored energy of the head, which is exactly opposite the center of the 
that picks up the ball. Figure 6 is a is equal to the product of its mass ball. The diameter of the head is a 
rear ^ew of the club shown in figure times its velocity, is supposed to be little lees than the diameter of the ball. 
6 . The transverse holes were made solely responsible for changing the Abo, the perfectly flat and uniform 
simply to obtain the correct weight, condition of the ball from a state of face enables the player, when viewing 
The metal of this head is so distributed rest to rapid motion. *rhat b, the it from above, to most easily place it 
that there b no retardation in properly function of the muscles of the arms b at right angles to the line reaching 
"carrying through** the stroke. 'The not supposed to aid in suddenly push- to the center of the cup, so that as 
heavier the head of a club, the more ing the ball forward but merely to regards direction it makes it thelnost 
difficult it b to control its direction pr^uce a rapid speed for the elub*s accurate of all putters. " ' 

during the downward swing so that head just before the moment of con- When a ball b struck with‘ all 
the mechanical center of its face will tact. But the average individual re- ordinary clubs, there ta a considerable 
strike opposite the bairs center. quires long practice to reach such a complexity of resultant forces, angles 

Face indentations can be greatly stage of efficiency. However, if to and planes which all affect the ball’s 
varied, but the simple parallel grooves thb theory there is added a club de- ultimate direction, but with thb simple 
shown covering the entire surface sign that permits the muscles of the dbk club, the resultant action is most 
have proved adequate. arms to aid directly in urging the ball direct. 

The longitudinal axis of the shaft forward without ruining its direction, A complete set of “center-line clubs’’ 
must not only intersect the vertical a distinct advantage has been gained, constitute a decided and radical de- 
center of the club’s face, but must do That is, with the improved clubs in parture from the long accepted and 
this at the proper height; that is, at which the 'centers of gravity of the traditional form of golf clubs, and 
the vertical center of the club’s face heads are in alignment with the ball therefore it b to be expected that some 
which is opposite the ball's center, at the movement of impact, it b opposition will develop before their 
This theory is therefore very different possible for a new player to get a use will be universally sanctioned, 
from that advanced for what b today reasonable distance and good direc- But the "urge to win’’ in golf b so 
generally accepted as an ordinary set tion long before he has mastered great that scientifically correct clubs 
of golf clubs. In the latter case, the high club-head velocity. will fill a large and pressing demand. 

F igure 7 b a photograph of a 
straight-line, club of the same gen- 
eral type, but ito face is more nearly 
perpendi^ar to gain greater distance, 
and it was first machined as a dbk. 

Then the lower segment was removed 
so that the center of the inclined face 
would be the same height above the 
ground ai the center of the ball. 

Figure 8 shows a putter. Some 
ndght describe it as an abbreviated 
croquet oudlet with modifications. 

Perhaps it b the simplest of golf 
dubs. .It should be noted that be- 
ddes being a«traight-line club, there b 
no “lie an^" as the term is generally 
used, because both of the striking 
faces are paraUel to the shaft axis. 

Neverthsleis, since the faces (either 
one cam be used) are drcular, the 
angle of .tM shaft axb to the grotuuf 
can bo anything the player finBa best 
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Everyman’s 

During a recent visit to part of the Ford establishment, 
usually called the River Rouge Plant, we were attracted 
by the many locomotives which we saw. Our curiosity 
was soon satisfied, for near the great blast furnaces we 
found a compl^ly equipped locomotive shop. We do 
not say factory^ior we do not wish to give the idea that 
the Ford Motor Company is making locomotives for sale. 
They do, however, make them tor their own use on the 
rails of the Detroit, Toledo and fronton Railroad Com- 
pany. We believe certain parts are made elsewhere, 
but they are few in number and most of the work of 
production is carried on ip this shop. The locomotive 
required for the service of this railroad is not of the very 
largest type so it might be called “everyman’s locomotive.” 
Two things about the locomotives are very pronounced. 
The first is the mass of nickel plating, for Mr. Ford is very 
partial to having everything spick and span and his ides 
Is a good one for he argues that if the nickel-plated part 
is bright, it la clean. The next point is the fact that the 


Locomotive 

enpne is electrically lighted at all the points where troubles 
usually occur. Through the courtesy of Mr. L. R. 
Williams, Superintendent of the locomotive shop of the 
Detroit, Toledo and fronton Railroad Company, we are 
enabled to present some “close ups" of the cab which has 
such a fascination for almost everyone. Mr. Williams has 
marked the various parts and here is his list: A — head- 
Ught switch; B- bright or dim switch for headlight; C— 
whistle lever; D— air gage; E— gage cocks; F— lubricator; 
G— gage-cock dripper; H — ^turret box; f — top water- 
glass cock; J— water-glass; K— water-glass light; L— 
throttle lever; M— washout cover plate; N — engine oil 
can; 0— independent brake valve; P— automatic 
brake valve; Q— reverse lever; R— fire-door air cylinder; 
S— drip pan; T— -fire door; U— hand operating lever for 
fire door; V— foot operating lever for fire door; W— grate- 
shaker lever; X- -reverse-lever quadrant; Y— alqminum 
floor; Z- -aluminum ^air for the engineer; lA — grab 
han(Ue for use when mounting cab; IB— cab curtain. 
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Are Athlltes Machines? 

Newly Invented Electric Timing Apparatus Reveals 
the Science in Running 

By A. V. HILL 

AMiwten JI«iMrek «f tht Jtoyot 5ac<*<y, Umdont M>M frtwman in MnMtim 

r r a pravlouB article in thia journal picture of the current; to obtain that, To record the start, an electric 
(April 1926, page 224) ^ sug- an instrument of much shorter period switch is opened at the same moment 
gested that an electrical method (for example, the string-galvanometer) as the signal "go” is given. This 
of timing runners, not only over would have to be employed. If, how- breaks the primary circuit in a trans- 
the whole extent but throughout the ever, the runnw is reasonably dose to former, and a current is induced in the 
course of a race, might be of consider- the coil, so that his angular velodty secondiury. To make the record 
able interest, not only to athletes and is great, the deflection is very sharp smaller and more sudden this induced 
the sport-loving public but to those and the poiRt of the curve represents current is put through a second trana- 
who are studying athletics from the with considerable accuracy the moment former, and the second induced cur- 
sdentiflc standpdnt. During the ten- at which he passes the meridian of rent runs through the galvanometer. 


ure of anon-resident lecture- 
ship in chemistry at Cornell 
University I have recently had 
an opportunity of testing this 
sugg^ion in practice, with 
resiflts which have greatly ex- 
ceeded my expectations. 

The apparatus employed is 
shown in Figure 4. It con- 
sists of a series of coils placed 
parallel to the track at meas- 
ured intervals. Each coil con- 
sists of 200 turns of insulated 
copper wire. Number 26, the 
coils being connected in series 
to a Moll moving-eoil, mirror 
galvanometer of very short 
period (0.8 second), placed in 
a room in the pavilion. The 
movements of this instrument. 



THE AUTHOR 


The upstroke of the starting 
signal is extremely sudden 
and can be read to 0.002 
second if desired. If it were 
required to make the up- 
stroke absolutely simultaneous 
with the order to start, the 
electric switch could be in- 
cluded in the pistol. Figure 8 
shows the starting switch in 
use, together with the two 
transformers on the bench. 

I N the record of Rgure 1 
the coils were placed at 1, 
8, 6, 10, 15, 20, SO, 40, 60 and 
70 yards, respectively, from the 
staking point, and the cor- 
respon^ng times are 0.64, 1.06, 

1.61, 2.03, 2.61, 8.18, 4.21, 

adjusted for aperiodicity, are recorded the coll and runs toward the next coil. 6.28, 6.24 and 8.27 seconds. The 
photographically on moving bromide The magnet is no hindrance to the light was cut off momentarily every 
paper in a camera of the type con- runner, and the system of placing the 0.284 second, leaving a little gap in the 
structed by the Cambridge Instru- coils parallel to the track, instead of curve; lines have been ruled in through 
ment Company for use with the around it as suggested in my previous every alternate one of these gaps, from 
electrocardiograph. Time marks are artide, is much more convedent. For which the times are measured up. The 
made by a metronome or pendulum a permanent installation the best runner in this case ran as fast as he 
which cut off the light momentarily system would probably be to fix the could from the start, 
at suitable intervals. coils with their planes horizontal. In Figure 6 another record is given, 

above the track, at a height, say, of in which the subject (a broad-jumper) 

T he runner (Figure 2) carries a seven feet, and to employ a vertical ran as though he were going to carry 
magnet around his wdst or chest: magnet on the runner. Six or more out a broad jump, the coils l^ing 
the one shown is merely a hack-saw such coils could be placed side by side, arranged at 1, 3, 6, 10, 16, 20, 25, 80, 
blade with its teeth ground off, and and connected with the six strings of 85 and 40 yards, respectively. The 
magnetised in a solenoid. As the a "sound-ranging,” string galvano- object of this trid was to ascertain 
runner comes up to a coil, the induction meter, so that six runners could be how far he needed to run in order to 
from the magnet through the coil in- recorded graphically in the same race attain his maximum speed. In this 
creases, reaches a maximum when he on one strip of broznide paper. Such particular run the maximum speed, 
is in its meridian, and falls off again as an installation, employed, for example, 9.7 yards per second was reach^ in 
he passes on. The current induced in in the final heat of the 100-meters race 30 yards. 

the coil is recorded on the galvanometer, at the Olympic Games, would provide The consisteney with which records 
The record (Figure 1) is not a true results of quite exceptional interest, can be reproduced by a man in trkn- 





RECORD OF A SEVENTY YARD DASH, AUTOMATICALLY MADE WITH THE ELECTROCARDIOGRAPH 
FravM .1 : Tht ttart i$ •( th* right. Tkt dtiailt tchieh th* rteerd rtvtait ar* $gpUUn»d in (A# Unt »/ (A# tHitU 
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ing to nmarksble. The subject of 
Rgure 2 ran four times in the same 
afternoon, at Intervals of a quarter 
of an hour, with results given in the 
following table: 


d»(l) 0.67 1.00 t.SS 1.12 2.71 3,30 4.18 5.43 6.51 7.56 
2 0 63 1.07 1.56 2.10 2.72 3.28 4.36 5.42 6.51 7.58 
(3 (W4 1.04 1.54 2.08 2.71 3.27 4.36 5.43 6.53 7,60 
ft) 067 LOT liSO ilO 2.70 3.27 4J5 5.41 6,48 ISO 

.... 0^5 1.07 1.56 2.10 2.72 3.M 4.36 S.42 6.51 7.56 


The average difference between the 
mean and the observed time for any 
distance is only 0.014 second, which 
surely is a tribute to the conristency 
of the human machine. 


T he amount of energy expended 
in fast running is very great, as 
was emphasized in my previous article. 
Quite an ordinary performer may 
finish a 100-yard sprint with an oxygen 
debt of six litres; in other words he will 
require six litres of oxygen to carry out 
the combustions necessary for recovery 
from his effort. One litre of oxygen 
used in burning glycogen (the chief — 
perhaps the only— fuel of muscular 
exetcise) liberates energy to the extent 
of 15,800 foot-pounds, so that nearly 
100,000 foot-pounds of ener^ may be 
used as the result of running 100 yards 
at top speed; probably in a first-rate 
athlete considerably more. 

What is done with this energy? What 
resistances are the muscles overcom- 
ing? The air resistance, although not 
negligible, is fairly small, and cannot 
account for more than a fraction of the 
energy, since running at 10 miles per 
hour into a 10 miles per hour head-wind 
is nothing like so energetic as running 
at 20 miles per hour in still air. There 
is only one possible answer to the 
question: the resistance is mainly in 
the body itself, chiefly in the muscles. 

In the last few years considerable 
research has been devoted to the 
‘'viscous” properties of muscle. If 
a muscle shortens slowly it does much 
more external work than if it shortens 
quickly, under otherwise similar condi- 




RUNNBR WITH MAGNET 

PiGDU 2; The magntt i* timply a »trip 
of Bteel tied aerate the runuer’t waiti 


tions. There is a resistance, increas- 
ing 3vlth the speed, inherent in the 
muscle-substance itself. This acts as 
an automatic brake, preventing an 
animal from moving too quickly and so 
developing such high speeds in his 
limbs that they would be apt to break 
under their own inertial stresses. This 
resistance, in man, appears to be 
proportional to the speed at which the 
muscles shorten, and so is governed by 
the same rule as would hold for the 
case of simple visconty, in a system 
deformed under a force externally ap- 
plied. In such a system the energy 
wasted would be proportional to the 
speed of deformation. 

In muscles the effect is not really 
simple viscority; it is due rather to 
molecular hysteresis in a physico- 
chemical system carefully adjust^ by 
nature to the greatest speed at which 
it is expedient for the animal to move, 
in view of the limited strengths of his 
various structures. The effect, how- 
ever, is similar to true viscosity, and 
obeys the same equations, so that we 
may work out simple formulae for the 


case of a man running, which fit the 
facts very cloeely. 

If we assume that an athlete (mass 
M) begins to propel himself forward 
with a constant force (F) from the 
moment he starts, against a resistance 
which is oe times his speed, then it can 
easily be shown that the distance y 
covered in time (t) should obey the 
equation: 

-H- ?('-:-)] 

It is possible to fit this equation to 
the observations with a high degree of 
accuracy. Taking F/’^ as 9.48 and 
M/<^ as 1.090, and allowing an absolute 
latent period in starting of 0.12 second, 
the distances calculated for the ob- 
served mean times in the above table 
compare with the observed distances 
as follows: 

Obwwd 1 3 6 10 II JO 30 40 50 60 

c^L^d 0.07 2.W 6.05 10.07 15.20 20.10 20.9 39.8 50.0 59.9 

T he average difference between 
observed and calculated distance 
is 0.086 yard, that is, about three 
inches. No better agreement could 
be expected. It is obvious that in a 
short race we may regard an athlete 
as being propelled by a constant force, 
and resisted by a force proportional 
to his speed. Thus, like a raindrop 
falling through the air, he rapidly 
attains a certain limiting speed de- 
pending on the ratio of propelling force 
to resistance; and this speed will re- 
main constant until other factors, for 
example, fatigue, cause it to fall off. 

The value of F/M can be calculated 
from F/*» and M/*** by division. On 
dividing further by g (10.73 in yard- 
second units) we obtain the value of 
the force exerted, in terms of the 
weight of the man. In the above 
case the propelling force is 0.806 of the 
runner's body-weight. The highest 
value hitherto observed is 0.92, the 
lowest, 0.61. 

Taking. 0.85 as a typical value, this 
implies that an athlete, running 100 
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RECORD OF BROAD JUMPER 

Fiovu 6: How far mvat a broad fimptr run in order to attain kU iiuixtmkm ipoodf Tkirtn 
pardt, oapo M« rteord. See text of ike artiele 


yards at top spead does enough ant. (2) His propelling force, which is very skilled in his movements and 
mechanical work to lift his body 85 is usually about 0.86 of his body wmght, his "viscosity” is low, so that 
yards into the air— about one third the but may vary fairly widely on either is small, namely 0.7776. His Tnaxiiwnm 
height of the Woolworth Building in side. (8) His coefficient of "viscosity,” speed is high, 10.70 yards per second. 
New York City. No wonder that defined by the quantity 'V/M, but he takes some time to attain it. 
he requires six litres or more of oxygen which Is usi^lly about unity, but Number 3 on the other hand is very 
to recover! again may vary fairly widely. Given powerful, Fis 0.986 of his weight, but 

Assuming his weight to be 160 these constants, the behaviour of the he is clumsy and "viscous,” /M = 
pounds, the mechanical work done is runner is defin^, and the differeoMs 1.079, and Us maximum speed is only 
about 88,000 foot-pounds, while the between different runners can be de- 9.81 yards per second, although he 
oxygen debt of six litres corresponds to scribed in terms of their constants, attains it rapidly. Number 2 is in- 
95,000 foot-pounds of total energy. For example, in Figure 6 the dis- termediate: his constants are 0.873 
Thus, reckoned in this way, his me- tance-time curves of three runners, and 0.9175, respectively, and his maxi- 
chanical efficiency works out at 40 with constant "viscosity” but variable mum speed is 10.21 yai^ per second, 
percent, a very high value, which to propelling force, are given. In Pigure Their distances for various times are 
those acquainted with recent muscle- 7 the converse case is taken of eon- as follows:— 
physiology will indicate that prae- stant propelling force and variable 

tlcally the whole of Ike initial energy “viscosity.” The curves explain them- p.s i.o i.s 2.0 s.e s.o r.o lo.o 

in mueeular contraction may be Irons- selves. In every case we notice that o 92 3 2« 6 57 lo sj i9 a 

formed into mechanical work, the re- the maximum speed is practically at- (2) 102 3’ 5} 7.00 ti'.o' 
maining 60 percent appearing as heat tained in 20 or 30 yards, and that if the ^ 

in recovery. straight part of the curve be produced We see that for the shorter distances 

We see therefore that the be- back to cut the horizontal axis, it Number 8 is the best man, for longer 

haviour of an athlete, up to the meets it at about one second. In distances Number 1; and it is worthy 

stage when his velocity begins to fall this sense there is a total lag in start- of note that NumW 1 is exorting 
off under fatigue (a matter still to be ing of about one second. only 89 percent as much energy as 

investigated) can be described with By simultaneously varying both Number2 in running the same distance, 
the aid of three constants and an propelling force and viscosity, some and only 79 percent as much as 

equation. These constants are: interesting calculations can be made. Number 3, so he will tire correspond- 

(1) The absolute value of his latent In the following table, for example, ingly slower, 
period, during which the starting are three runners who can all run Enough has already been said to 
signal is going in to his brain and is 40 yards in five seconds, but who indicate that matters of very great 

being signalled back to his muscles, differ in respect of their "constants.” scientific interest can be found in the 

This quantity is usually of the order of Number 1 is comparatively weak, F performances of that extraordinary 
1/10 second and is relatively unimport- is only 0.776 of his weight, but he machine, the human athlete. 



DISTANG&nMB CURVE OP THREE RUNNERS ANOTHER DlSTANCB-TlMB CURVE 

Fiauiuce; Wilkr.onetaittvW«»rityhutvariaiUprfP«ll>hgIorei Tmmnli CondUtono aroikaeonnroaoftkooolntlweurveattttt 
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Motion Pictures Record Jungle Life 

Intrepid Cameramen Brave Many Dangers to 
Produce a Film Epic of Siam 


E quipped with two motion 
picture cameras and two tri- 
pods, two men set out from 
New York to make a film in the 
jungles of Siam. Many months later 
they returned with thousands of feet 
of exposed film, which film, when cut 
and edited, was destined to make a 
unique place for itself in the film annals 
of the country. The picture was titled 
“Chang" and as such is now enjoying a 
long and popular run. 

When the writer first saw a pre-re- 
lease showing of the picture, he was of 
the opinion that much “trick" photog- 
raphy must have been resorted to in 
order to obtain the marvelous effects 
depicted. With this in mind he inter- 
viewed Ernest Schoedsack, who, with 
Major Merian Cooper, penetrated the 
fastness of the jungle to record on pho- 
tographic film a simple yet fascinating 
story of the struggle of the natives of 
Siam against wild beasts and the wilder- 
ness. The results of the interview were 
as surprising as they were interesting. 
According to Mr. Schoedsack, he and 
Major Cooper took with them nothing 
in the line of apparatus that would 
enable them to tt^e “trick shots." 

"'T'HERE were no trick arrange- 
X ments used," said Mr. Schoed- 
sack. “The only requirements for 
results, ajdde from the usual Imowledge 
of photography, seemed to be hard 
work gnd then more hard work. Pho- 
tography in the tropical jungle proved 
to be vastly different from that in the 


By A. P. PECK 

studio. We met with conditions that 
were not to be found in any other lo- 
cality and the overcoming of these in- 
volved the hard work that I just 
mentioned. Consider working in a 
country where the days are hot, the 
sunlight brilliant, the majority of the 
colors photographically dull, the morn- 
ings and late afternoons invariably 
misty, and you will have an accurate 
picture of the photographic difficulties 
that we had to overcome." 

The story of “Chang” briefly told is 
as follows: The members of a native 
family, more venturesome than the 



AT THE WATER HOLE 
TKi$ elve-up of a wild tigor woo 
filmod from a oamouflagod oMtor 


rest, have left the comparative safety of 
the village and started to build a home 
lor themselves in the jungle, far re- 
moved from their companions. Here 
they encounter many difficulties. Wild 
animals kill and devour their stock and 
the man of the family builds traps in an 
endeavor to rid the territory of the 
predatory beasts. During one of the 
hunts a baby elephant is captured and 
is tied to one of the posts supporting 
the house. Soon the mother elephant 
appears on the scene and in her rage 
at the treatment of her baby, she 
proceeds to demolish the home. 

T he native finds that the “great 
herd," a band of wild elephants 
that has not been seen for generations, 
is returning. He warns the villagers. 
Soon the herd appears and crashing 
through the village, razes it completely. 
The natives band together, build a 
sturdy krwl in the jungle and start 
a drive on the elephants. Using their 
native cunning to prevent a stampede, 
they gradually drive the animals closer 
and closer to the trap. Soon the ele- 
phants are captured and the process of 
training them for useful purposes be- 
gins. The venturesome native and his 
family then return once more to the 
wildemees, rebuild their home and be- 
gin again the grim battle with nature. 

^m this description it can be seen 
that there are innumerable possibilitiea 
present for the photography of wild 
animals in their native haunts, and 
Schoedsack and Cooper made the mort 
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ol-tiMm. Smmlng the nae of tame, tiger had beett Idlled, 

trained aidmale whoee aettona were meaadiR^ta showed that the beast’s 
likely to be less natural than those of elawa hla left marks on the tree trunk 
the wild beasts, they set to work to 11 feet\||om the ground— only two 
develop methods of photography that feet frobvfhe platform, 
would produce the dedred re^ts and For tl» filming of the elephant herd, 
still have a certain element of safety in a pit waa dug. This measured about 
them. Some examples of the 
types of photographs taken 
will serve to 'show the inge- 
nuity displayed. 

D URIN G one of the hunt- 
ing aequencee, two na- 
tives were pursued by a 
tiger, which chased them up 
' a tree. Sensing a chance for 
an unusual "Aot” in this 
connection, Sehoedsack built 
a light platform in a tree 13 
feet above the ground. Tak- 
ing his camera to this perch 
and mounting it so that the 
lens pointed straight down 
the trunk of the tree, he 
stretched out on the plat- 
form beside the camera ready 
to crwk. In a nearby tree crushing everything in their path, th, elepkante u,er, 
was Cooper armed with a graphed a$ tkeg dtvaatated a nattp* vtllapi 

rifle for use in an emergency. 

The native beaters then chased a flve feet square and seven feet in 
tiger to the vidnity of the tree in which depth. It waa roofed over with heavy 
the camera and cameraman were en- logs, and a low turret of the same ma- 
Bconced. Sehoedsack started to crank terial was built in the center. This 
and drew the attention of the animal, projected several inches above the level 
The latter looked up, caught sight of of the roof of the pit and served to pro- 
the human being in the tree, and tect the camera, to allow the lens to 
started to drcle round. Ever;^hing project a few inches above the ground 
was going fine and the camera waa re- level, and to provide a space for the 
cording an excellent picture of an angry cameraman to view the action. The 
tiger. Suddenly the beast took it into logs forming the upper part of the tur- 
his head to try to get the man in the ret were cut away so as to give more 
tree. Accordingly, with a single bound room for the camera and still not pro- 
be fastened his claws in the trunk and ject too far above the ground. This 
frantically attempted to reach the plat- construction, of course, weakened the 
form. Calmly the cameraman con- top, and Mr. Sehoedsack told the 
tinued to crank, Cooper waa ready to writer that he spent many anxious 
shoot, but Sehoedsack called to him to moments in the pit. 
hold his fire as the tiger was ready to After the pit had been completed 
drop back, and surely enough, he did and the cameraman and camera were 
just that. After the excitement waa in place, the natives started to drive a 


THE ELEPHANT STAMPEDE 


h«d of wild elephanti through the 
jungle. They had to exOTciae consider- 
able skill in doing this, as the hard had 
to be driven directly over the covered 
pit. Finally the cameraman saw the 
animals coming and started to "grind.” 
At a terrific gait they approached the 
shelter and thundered over 
it. Bits of dirt and bark 
from the logs sifted through 
and added to the discomfort 
of the cameraman. After 
passing over the pit, several 
of the elephants turned and 
started back. The turret had 
been weakened by the phs- 
sage of the herd, and when 
oneof the returning elephants 
struck a certain spot in the 

bade of the projeetioh, it 

gave way. LucUly, how- 
ever, the animal’s foot was 
not caught and he proceed- 
ed on his way, after shower- 
ing Sehoedsack with 
spUntered fragments of the 
broken logs. 

photo- course of the work 

recourse waa had to other 

pits and camouflaged shel- 
ters. These were erected on or near 
animal trails through the thick jungles, 
and often the cameraman had to wait 
for hours in them until a chance came 
for a good shot. The shelters placed 

near water-holes were especially pro- 
ductive of good results. Some excel- 
lent photographs of wild animals at 
close range were obtained in these 
locations. 

I T is interesting to note that no 
telephoto lenses were used in the 
filming of this picture. All of the 
photography was done at close range. 
One of the reasons for this was the 
fact that the use of telephoto lenses, 
while it has advantages, has many dis- 
advantages. For example, with a long- 
range lens, the field of vision is re- 
stricted. Also, definition is not always 
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all that can be desired when a lens 
combination of this type is employed. 

During the 14 months that the 
cameramen spent in the jungles, there 
were innumerable battles with the wild 
beasts. Many of them had to be killed 
either during the action that was being 
photographed or afterwards. At all 
times the men canied guns and knives 
for their own protection, and these 
were never idle for any great length of 
time. 

For a little comedy relief in the other- 
wise serious picture, the producers 
' e use of a natural-born humorist, a 
white gibbon. The antics of this ani- 
mal, caught by the ever-watchful 
camera, provided many moments of 
laughter which would be the envy of 
any human comedian. 

In the performance of his role, 
"Bimbo,” the gibbon comedian, exhib- 
ited many of his natural characteris- 
tics. For example, at one time he was 
running through the jungle with a rope 
that was tied around his neck trail- 
ing after him. To prevent the rope 
choking him in case it became caught. 
Bimbo held it tightly in one "hand.” 

A FEW smtdl monkeys were alro 
filmed. Mr. Schoedsack said that 
the sequence in which' these little fel- 
lows were used was one of the most 
difficult parts of the whole picture to 
film. Tl^ was true because the camera 
had to be plaq^ so close in order to 
get the dMred results that the animals 
were frightened.. Also',' the monkeys, 
when placed ffi the sun where photog- 
raphy was possible, would insist on 
Koing to sleep. 

The trials and tribulations of the 
cameramen were not confined wholly 
to the anhoals with which they had to 
deal. Photographic conditions were of 
a peculiar variety. When the sun was 
aUning bright^, and' in an ordinary 
climate the tendency of the photog- 
^phtf would be to "stop down” or 


use a small diaphragm opening, the 
photographers in Siam found that it 
was necessary to work “wide open." 
This over-exposured the film, but the 
ultimate result, obtained by using 
“soft” developer, was a negative of fine 
definition. This process had to be used 
because of the drab nature of many of 
the objects being photographed. 

Because of the atmospheric condi- 
tions encountered in Siam, the film 
that was to be used had to be loaded 
in the camera magazines within a few 



AT CLOSB RANGE 


A ftetlim 0 / ta* film vihert tk* tlgtr 
if d€p(H$d elimbing tke tree in mhieh 
th4 lo<at€de The tiger'* head 

eompletelg fiU* ike ''framet** 

hours before it was to be exposed. Up 
to that time the film had to be kept in 
sealed, air-tight containers. Becaui® 
of this requirement, a "changing bag” 
bad to be employed for loading the 
msgaalnes. This consists of a light- 
tight doth bag provided with two holes 
for the arms. These holes are cloa^ 
around the amu by means of elastic 
bands. To use this bag the material 
to be handled is placed within, the 


arms are inserted and the work carried 
on without the benefit of sight. Imagine 
groping in the dark in this way when 
the temperature is ranging around 110 
degrees, Fahrenheit. 

T O be sure that the film was amply 
protected from the humid atmos- 
phere, that which the photographers 
took aith them was packed in the fol- 
lowing manner: The film was in dOfK- 
foot reels, ready wound for the type of 
magazines used. These were pla<^ in 
standard 400-foot cans, sealed with 
adhesive tape, and this can in turn 
placed in a 1000-foot can. The edges 
of the latter were soldered. Then, 
when ready, the outer can was opened 
with a can opener, the smaller one 
placed in the changing bag and the 
work carried on. lyhen on location, 
Schoedsack found that he would soon 
run out of film. Accordingly, he dis- 
patched an order to one of the largest 
film manufacturers in the United 
States, giving definite orders as to the 
method of packing. When the film 
finally anived it was packed in 400- 
foot cans only and these were soldered! 
Now, 400 feet of motion picture film 
fit snugly in a 400-foot can. To get 
at this film it was necessary to manipu- 
late a can-opener inside the (hanging 
bag, spoiling many feet of film with 
the blade. The discomfort of the pho- 
tographer can be imagined when the 
possibility of cuts from the jagged tin, 
together with the effect of'perspiration 
on these cuts, is considered. 

However, all difficulties were over- 
come and about two years after the 
venture was started, the producers had 
the satidaction of seeing their film 
received with great acclaim. 


m Another "talking mori«” has tnode 
3 t(s appearance and ie now being 
prodneed eomvureially. lit technical 
details will be described at length in an 
article in our next issue. 






THB MAIN PATTERN SHOP WHERE SPEQAL MODELS ARB BUILT 


Wifod padentu /of moulding itom regiiiro the eatne equip- Metal petteme and epeeial moulde are neeeeenrg wher 

and praclieallg the tame care In making, a* for iron finitked detaile require more elaborate and finer treat 



THB CASTING FLOOR THE AGITATOR AND POURER 


Stone Cast Like Iron 

A study of the illustrations on these two psEes reveab a where It is continuously mixed until the last Is passed 
strildnK similarity to the different steps in production in to the mould. This entire operation takes about ten 

an iron foundry. Yet what you see is not iron— it is stone; minutes. The excess water which makes the hatch thin 

stone east and finished in almost the identical way that enough to fiow freely and fill the recesses of the mould, 

iron is handled. With this in mind it is interestinc to pere<dates off through the sand, leaving all the cement 

follow through the procses of producing cut, east stone. in . the cast. Enough water la thus voided through 
Because of the nec^ty of having a fiexible mixture, filiation to give a resultant ratio of three and one half 

one part of cement is us^ to three and one half parts of gallons of water to M pounds of cement. Twenty minutes 

marble or granite aggregate, with eight gallons of watw after pouring, the cast has settled and become firm enough 

to one. bag of cement. Three sises of anregajte are used to trowel, and aftw 48 to 72 hours of curing in the sand, 

'—the laigsgt screening through a one half inch mesh. the stone is hard enough to shake out and pile, the mould- 
After careful measurement, the batch is mixed tor four ing sand adhering to the east to prevent too rapid curing, 
minutes and is transferred to the agitator and pourer, After two weeks of curing, the product is ready for me- 
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TRIMMING AND FINISHING ARTISTRY OP A HIGH ORDER 

Hand fiHuhinff with pnsunutlo tool$ givet a tur/ur* vhieh mo elomelg remembUn natural The ornammnt apptarm to have 

cut lioHt, both in apptaraneo and durability, am to aimoit defy dr-tccHon by abmervation boon earved from a tolid bUeh 


chanical ftnishinK, Tests show that this method pro- 
duces a concrete which runs high in compresuon strength 
and low in absorption of moisture. While cut, cast stone 
is not cheaply produced, because high-grade aggregates 
and considerable skilled labor must be used, there is a 
decided advantage in the facts that it is aliirays uniform 
and that a wide selection of varieties in textures ahd 
colors is available. In fact, were it not for the satfhfe; 
made possible by moulding, stone to approximately the 
shapes required, thereby i^udng the labor of cutting 
and finishing to a minimum, it would be prohibitive in 
price. The use of ornaments and ornamental stone in 
modeni buildings has increased of late yean with the 
divendty. of .the styles of architecture developed, more 
especially because of ihe flexibility of dedgn ^or^ by 
reinforced' stf^ctures. So it is seldom that 'i building is 


now erected without the use of such artificial materiaL 
The many advantages of the use of cut, cast stone over 
similar ornamental objects carved by hand from solid 
blocks of rock are quite obvious when the entire situation 
is considered. In the cut, cast stone system, some of the 
advantages are as follows: Hooks for lifting and moving 
the heavier pieces are cast in the object. The larger casts 
can be made hollow so that the ultimate weight is re- 
duced. Large colupins can be made hollow, yet with steel 
reinforcement, they are as strong as solid columns would 
be. Conduits for electric wiring can be cast in the ob- 
jects, eliminating the necessity of future boring. Where the 
stone object is to be suspended from structural steel, the 
necessary holding bolts are cast right in the stone. Further- 
more, duplicates of ornaments can be made cheaply, using 
the original patterns. ' i. . 
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THE GIANT OF BROADCASTING 


Radio’s Goliath 

Latest High-powered Type of Vacuum Tube Stirs 
the Ether with Tremendous Force 


T hree outstandinK engineer- 
ing sehievements destined to 
be recorded on the pages of 
history as 1927'8 contribution 
to the advance of radio are the trans- 
atlantic talk-bridge, the electrically 
operated receiver, and last but not 
least the 100-kilowatt transmitting 
tube introduced at station WGY, 
Schenectady, New York. 

This enormous tube, the Goliath of 
broadcasting, mounted in its water 
jacket and ready for use, stands seven 
and one half feet high and can hurl 
mote energy into the emptiness of 
apace than the right tubes, rated at 20 
Idlowatts each, which it replaced in 
WGY’s transmitter. It weighs 100 
pounds or one pound per kilowatt! 

R esearch engineers who delve 
. into the mysteries of the ether in 
an effort to improve wireless trans- 
mission and reception, are delighted 
with this powerful scientific ally which 
creates ndghty waves in space and 
Miablee investigations with power up to 
500 Idlowatts or even more. The 
radio men in the laboratory of the 
General Electric Company, where the 
tube was developed, explain that the 
100-kllowatt bulb is utilised as a radio- 
frequency amplifier, fulfilling in the 
transmitter a use comparable with the 
radio-frequency amplifier stages in 
most radio recovers. They point out 
tiiat in the receiving system a feeble 
high-frequency ogdllatioD intercepted 
by the antenna excites the radio-fre- 


By ORRIN B. DUNLAP, JR. 

quency amplifier tube, which inten- 
sifies the incoming impulses, giving 
them greater power to actuate the 
detector. In the transmitter, the out- 
put of one 20-kilowatt tube is amplified 
by the 100-kilowatt tube. 

The tungsten filament in the big 
tube is eight feet long and about as 
large in diameter as the lead of a 
pencil. The filament contains two 
ounces of tungsten or approximately 
760,000 times as much tungsten as the 
UV-199 typo of tube used in some 
receiving sets. A spring, which re- 
semblee that used on an ordinary 
screen-door, suppliesthe several pounds 
tension necessary to keep the filament 
straight. Eleven horsepower or six 
and three-quarters kilowatts are re- 
quired to heat the filament, which is 
equivalent to the riectric power used 
to light 170 40-watt incandescent 
lamps. 

liie wires carrying the current to 
the filament must be as large as a lead 
pencil and the terminals attached to the 
wires are similar to those common in 
heavy switchboard construction. The 
testa disclosed that the high-frequency 
output of this tube, if utiliied to supply 
power for 40-watt lamps, would light 
2600 of them. The ‘engineers call at- 
tention to the fact that in present-day 
dry-battery operated reotivers, the 
power tube supplying the loudspeaker 
fumlshM 11 amtts of undiirtorted 
power for musical reproduction, while 
the 100-kiIowatt giant supplies 400,000 
times as much undistort^ power. 


An entirely new structural design 
had to be devised in the research lab- 
oratory in order to provide the neces- 
sary strength and durability. Out- 
side of its water jacket, the tube is 
five feet high. Two thirds of its height 
conrists of a copper envelope, four 
inches in diameter. The metallic 
envelope is called upon to serve a 
double purpose. It not only contains 
the elements of the tube but is, itself, 
the plate or anode of the device. The 
upper third of the tube is made of 
glass, through which the filament leads 
and the grid lead find insulated en- 
trance. The glass bulb is 22 inches long 
and four inches in diameter and it is 
sealed to the spun-out end of the anode 
cylinder or copper envelope by a ma- 
chine process. This is done in such a 
way as to make the junction of glass and 
copper mechanically strong and vacu- 
um-tight. 

T WO cop^ cables of a sixe capable 
of carrying a current of severri 
hundred amperes act as the leads and 
are connected to tungsten ro^, which 
in turn pass through a pinch seal. These 
rods serve as inner lament leads at 
the filament ends. Six lengths of 
tungsten wire, each about 16 inches 
long, connect to each of the inner 
leads, forming rix parallel filament 
spans. These pass within the grid and, 
turned at angles, meet at a common 
point at the filament spring-suspension 
in the lower end of the tube. 

The grid, within the coppw envriope, 
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It cylindrical and haa an over-all length 
of three feet, five inchea. The grid 
frame ia a moat ingenious structure of 
molybdenum and tungsten. Bracing, 
of the type common in steel bridge and 
tower construction, ia employed in the 
design of the frame to provide maxi- 
mum strength with a minimum of 
metal. It is important that sufficient 
strength and rigidity be provided to 
prevent short drcuits caus^ by sway- 
ing or sagging elements. A minimum 



THE NEW TUBE 

TA« i/»unf lady holdt o detector jar 
eomparison vHth the giant tube 

of metal in the grid structure facili- 
tatee exhaust of the air and minimixea 
the possibilities of gas evolution. The 
grid connection inside the bulb ia 
brought out through an arm part way 
up the high-tension glass bushing to a 
flexible outside grid terminal. 

Those who worked on the develop- 
ment of the tube explain that the degree 
of vacuum is as important, in its way, 
as the steam pressure is to a steam 
boiler. To guard against failure caused 
by high pressure increases which would 
be ffiiuustrous, a pressure gage, or 
more properly, an ionization gage, ia 
attached to the big tube. 

This gage is in the form of a special 
three-element vacuum tube, and in ap- 
pearance is very much like an or- 
dinary receiving detector or amplifler. 
It ia sealed to the large tube and con- 
nections to filament, grid and plate 
are made from the pressure-indicating 
device to the operating panel. The 
gage operates on the principle of the 
fatio of ionization by coU^on With 
electrons, to the pressure er amount of 
gas present. 

A new type of water-cooling jacket 
was Introduced with the tube to pro- 
vide uniform water flow around the 
anode in order to prevent unequal heat- 
ing. It consists of an ordinary water- 
Jadcet with an inner flexible jacket 
which directs the cooling water past 
the anode. 

, The giant is now bdng operated as 
a . plate-modulated power amplifler on 
WGY's transmitter where, due to the 


limitations of the circuit, the output 
is normally held at the comparatively 
low value of 60 kilowatts. Neverthe- 
less, the engineers report that the 
limitations of the broadcasting system 
, are not preventing them from securing 
valuable operating data on the Goliath 
of radio. 

It was not many years ago that the 
arc, spark and high-frequency alterna- 
tor dominated lie field of transmission 
and it was not until the World War 
that the vacuum tube began to prove 
its utility as a means of producing 
electrical oscillations to set the ether in 
vibration. Since that time rapid ad- 
vances have been made in the develop- 
ment of tubes for transmission purposes 
so that today, in commercial coastal 
stations, on board ship and among the 
thousands of amateurs, the spark is 
obsolete, with the more efficient vacuum 
tube in the regal position in trans- 
mitting circuits. 

Not to be outdone by a broadcaster 
of entertainment, the Navy Depart- 
ment haa installed an 80-kilowatt 
equipment, said to be the largest vacu- 



INSIDB THE TUBE 

The letiere derignate the folluving 
parte; A, ionieatwn gagr; B, filament 
lead wiree; C,grid lead; D, high-ten- 
bneking; E, glaee jiinetion to cop- 
per anode; F, anode oval; G, ereuring 
flange ! H, copper anode; I, filament 
pinch eeal; J, grid eupporting elamp; 
K, molybdenum inner filament leaae; 
h, tungeten grid etrueture; M, par- 
allel filamente; N, epring eupporl far 
filamente; O, guartz eupport and in- 
eiualor; P, epaeer ditk 


um-tube transmitter in the world, at 
the naval radio station at San Diego, 
California, for communication with 
Washington and the Far East. 

- This installation, which sounds the 
death knell of ^e old arc transmitter 
long popular In the Navy, was not.de- 
signed for telephone use but for radio- 
tdegraph communication, using code 
which may be sent at the rate of 100 
words a n^ute about twice as fast 


as the average conversational speech. 
The apparatus is said to be four times 
as powerful as any other vacuum-tube 
transmitter employed by the Federal 
Government and it is capable of 
radiating about 80 times as much elec- 
tric energy as the ordinary radiophone 
broadcasting station rat^ with a 1- 
kilowatt output. 

So powerful is this San Diego in- 
stallation, with its six-phase vacuum- 
tube rectifier furnishing direct current 



THE TUBE’S BASE 
Some of the water tuhee ae well ae 
metere for cheeking operation 


at 15,000 volts, 7.5 amperes for the 
plates of the oscillator and amplifier 
tubes, that it can communicate di- 
rectly with station NSS, at Annapolis, 
Maryland, with the Hawaiian Islands, 
with Japan and with battleehips and 
destroyers anywhere on the Padfle 
ocean. • 

The alternating current is first step- 
ped up to a high voltage by means of a 
transformer, and then, passing through 
six kenetron tubes, is converted into 
direct current. A suitable filter, con- 
sisting of condensers and a reactor, is 
used to smooth out the "ripple" in the 
rectified current. For the transmitter 
prdper, the master-oscillator power- 
amplifier circuit is utilized in conjunc- 
tion with a “tank” circuit to insure the 
elimination of harmonics from the ra- 
diated output, BO that interference will 
not be created for broadcast listeners. 
The master oadllator uses a single 
tube, which generates the radio-fre- 
quency power to be fed into the power 
amplifier. Thelatterconsista of several 
pairs of "push-pull” imits operating in 
parallel. 

The first transmitters used at the 
naval stations were of the spark type, 
which radiated a damped wave. These 
were replaced by arcs and high-fre- 
quency alternators, which were a great 
improvement and gave greater effec- 
tivenees in communication, because 
th^ radiated continuous or undamped 
wavee. Then came the vacuum tube as 
a means of setting the ether in vibration. 
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The Conquest of the Everglades 


Slowly, but Surely, the Seminoles of Florida Are 
Becoming Peaceably Civilized 

By ARTHUR WOODWARD 

Of th$ Stag vf ttm MuMum thm Anmrkm AwHan, Bnt roundatkm 


S ub-division methods, and 

the loquacioua tongues of eham* 
ber-o(-commerce secretaries are 
at last accomplishing by peace- 
ful means that which the United 
States Government failed to do 86 
years ago by the use of guns and men; 
namely, the subjection of the proud 
and freedom-lo^dng Seminoles who 
dwell within the depths of the swampy 
Everglades in Florida. 

Sei^noles, "Separatists” the name 
means, and separatists they have ever 
been in the true sense of the word 
since the first bands of those peculiar 
folk left the parent tribal body in 
Georgia, about 1750, and took- up 
residence as a distinct tribal unit in 
Florida. Originally they were of what 
is known as Muskhogean stock, mem- 
bers of the Lower Creek towns, and 
their history has been one of turmoil 
and sorrow. First it was trouble 
and dissension with their own land, 
and later, after their emigration, with 
the white man, particularly the Ameri- 
cans. 

D uring the days of Spanish rule 
In Florida, prior to 1819, the 
Seminoles became involved in their 
first real war with the United States. 
Tlie primal cause of this disturbance 
was the wrath of the Georgia slave 
holders against the Seminples who had 
consistently welcomed to the swamps 
the run-away slav^ of the whites. 
Even as early as 1776 the Qeor|^a 


land holders were striving to prevent 
their human chattels from escaping 
to the Indian strongholds, but nothing 
was done until 179.0 when a treaty was 
made by the United States Govern- 
ment with the Creeks, who agreed to 
aid in the capture and return of all 
escaped slaves, but nothing was done. 
In 1810, the Georgians decided to take 
matters into their own hands, the 
Government not having functioned, 
and there ensued a brief period of 



SBMINOLB WARRIOR 


guerrilla warfare that ended in defeat 
for the whites. 

From then until 1816 the Seminoles 
and their allies were more or less at 
peace with the Americans. In that 
year a force of troops under General 
Andrew Jackson stormed a Spanish 
fortification on the Appalachicola 
River in which a number of Indians 
and negroes had taken refuge, and 
blew it up, killing some 270 of the 334 
men and women who had fled behind 
its walls for protection. It was this 
frightful massacre that formally 
launched the “First Seminole War,” 
and “Blount’s Fort,” the name of the 
destroyed works, became the magnetic 
rallying cry of the inflamed Seminoles, 
who straightway launched a campaign 
of retribution against the white planta- 
tion owners and government troops. 

B y the treaty of 1819, when Spain 
ceded her rights to Florida to the 
United States for the sum of 5,000,000 
dollars, the Seminoles found themselves 
under the dominion of the powers they 
most dreaded. The slave holders, 
now masters of the newly acquired 
territory, set up a vigorous damor 
for the recovery of their run-away 
property. The United States, rscog- 
nising the Seminoles as a distinct 
tribe, undertook to negotiate with the 
Seminole headmmi, agreeing to pro- 
tect Che Indians and their property, 
that is, slaves, herds, and farms as 
wdl as hunting territories, from the 
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depredations of the whites if the 
Seminolee would accept certain tracts 
of land as their reservations. 

After debating the proposition, the 
Indians accepted and retired from the 
outlying lands into the interior. For 
a time they were at peace but the slave 
holders, having won an inch, now 
proceeded to take a mile. They in- 
vaded the Seminole countiy with 
bloodhounds and chains, stealing right 
and left from the Indians. In vain 
did the Seminoles petition for redress 
of grievances. In 1828 the Govern- 
ment offered them new lands west of 
the Mississippi where they might be 
far away from their persecutors. 

AFTER much persuasion, some of 
the tribal leaders agreed to make 
a trip of inspection of tbe proffered 
territory. They did so and returned, 
saying it was too cold a country as 
well as too dry and unhospitable. They 
decided as a whole not to emigrate. 
However, by pressure brought to bear 
upon a few, a treaty or agreement was 
signed whereby the whole tribe was 
supposed to be ready to move at a 
eertun date. Naturally those who 
had no intention of going prepared to 
resist any efforts to move them. The 
appointed day arrived without a 
single In^an being ready to depart. 

Troops were sent to enforce the 
removal order but it was no use. 
The Indians gathered their families, 
daves and portable property and 
aUpped deeper into tbe Everglades. 
For ymun they had been gathering 
auppBee of powder and lead. Their 
natural reeoureee of food were ptac- 
tieally unlimited. Wild game was 
plentiful and tar vegetable foods there 
were the acorns, pdmetto “cabbage” 
and othw native plants. It was war 
to the hilt. 

At tl^ period of the tragic drama, 
Osceola, or “The Black Drink Hal- 
loow,” a young Seminole leader of 
‘ mixed Sebteh and Indian blood,- 
atepped onto' tbe stage. While he 


was not formally a chief, he was 
accepted by the Indians as one of 
their foremost leaders and warriors, 
an Indian patriot if there ever was one. 

The Second Seminole War began in 
1835 and for a time, beginning with 
the frightful massacre of Major Dade’s 
force of 110 men, of whom only two 
escaped alive, the Seminoles held the 
upper hand. General after general 
took charge of the American forces 
but were unable to accomplish any- 
thing tangible. 

Osceola was the guiding spirit. The 
Seminoles looked upon him as their 
saviour. In the north , a public clamor 



SEMINOLE AND WIPE 
Th* "eol/ar” w«ni hf tM* wenwa ten- 
rift* of many otringt of bead* 


arose for more energetic action on the 
- part at the soldiers. General Jesup, 
thp in.pomp^d of the Florida forces, 
id^ted OaM^to a conference, under 
a flag of truce. An armed guard 
seised the young chieftain and his 
right-hand man. Wild) Cat. This was 
in October, 1887. In Janu^, 1888, 
Osceola di^ a prisoner, at Fort Moul- 
trie, Florida. Wild Cat escaped to 
his people and, more embitter^ than 
ever, carried on the war until 1841, 
when he was captured by a ruse. 


Failing to inveigle the wily chief- 
tain to another treaty under the 
white flag, General Worth, having 
captured Wild Cat’s little daughter, 
held her as ransom for her father's 
appearance. When the Seminole leader 
heard of the child’s capture, then 
and only then did he consent to come 
within speaking distance of the Ameri- 
can leader. It is related that when 
the old Seminole warrior came within 
sight of his baby girl the little one 
ran to him, holding out in her chubby 
hands, not flowers or fruit, but 
musket balls, which she had in some . 
manner obtained from the soldiers. 

After listening to General Worth, 
Wild Cat Anally agreed to cease the 
warfare and emigrate with his people, 
In 1841 the war was technically over, 
and band after band of Seminoles, 
hearing that so eminent a warrior 
as the Wild Cat had given up, sur- 
rendered and made ready to move. 
By 1843 the last of the Seminoles who 
bad agreed to emigrate had sailed 
out of Tampa Bay with their few 
scanty belongings— dusky Acadians 
bound for a new land of misery. 

However, there were a number of 
Seminoles who steadfastly refused to 
leave the Everglades. They did, how- 
ever, agree to maintain a friendly 
truce with their white neighbors and, 
keeping faith with their erstwhile 
enemies, they moved south into the 
uninhabited marshes of the lower 
peninsula. 

T here they have lived until this 
day, a ahy, recessive people, hold- 
ing aloof from all aocial contact with 
the whites. Few white men have be- 
come intimate friends with them. 
They have maintained their old cus- 
toms, living by the products of their 
swampy plantations, groves of orsngss 
and on the wildlife of forest and stream. 

Ethnologically speaking, the Semi- 
nolee have always been an interesting 
people. Perhaps tite main reasons 
ior this interest are that they have 
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dung to thdr old wayv, wore not 
reaervation Indiana and have eon- 
nstently refuaod to accept the Govern* 
nent invitation to go upon reaerva- 
tiona aet aside lor them and be bur- 
dened with a lot of red tape “shall and 
ahall note.” 

F ew white men or women have 
ever gone among the Seminolea and 
won their whole-hearted trust or re- 
spect. There have been a few ethnolo- 
giata and miaaionariea who have ob- 
tained aome knowledge of them and 
thdr ways, but on the whole the 
Seminolea have adopted the attitude 
of “You let me alone and I will let you 
alone." They have feared to become 
educated lest they become like white 
men, because "white man heap lie too 
much." They point to the sad con- 
ation of other tribes who, having 
med to read and write in white 

n’s fashion, have signed away their 

lands and father’s graves. Such things 
would never do for the Seminolea. 

In times paat, and even to-day, the 
Seminolea have lived by their guiu 
and fish poles. They also tilled their 
small patches of fertile swamp land, 
raising such crops as sugar cane, sweet 
potatoea, com, squashes, melons and 
fruit. 'They are skillful hunters and 
fishers, and while game is not as plenti- 
ful as it was at one time, due to the 
invasion of the white hunters, still 
they find enough to keep them fairly 
well supplied. Bear, deer, and alli- 
gators have been the largest victims 
to their modem rifies, while turtles 
and all manner of succulent fish teem 
in the waters. Living mostly on the 
water they have become experts with 
their canoes, and men, women and 
children pole the shallow wooden dug- 
outs along the mase of tree-shroud^ 
waterways of the swamps with amaz- 
ing swiftness and skill. 

Living as they do in a warm climate, 
their habitations and clothing are 
not elaborate. The houses are mere 
palmetto thatched, open sheds sup- 


ported hy sturdy logs which serve as 
eateh-alk for misyUaneous collections 
of. game pouches, guns, cast-off gar- 
ments and cooking vessels. They 
keep their treasures of hand-made 
silver ornaments, ceremonial turbans 
and knick-knacks in chests or trunks. 

Both men and women delight In 
long, flowing, beniffled garments of 
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many-colorad calicoes. The women 
do not follow the dictates of Parisian 
fashion by wearing short skirts. Their 
garments are both long and full, while 
around their necks they wear pounds 
of beads wrapped in dope, heavy 
bands, the men. usually wear a 
combination shirt and kilt costume, 
al^ough some wear trousers. AroUnd 
their home camps they are generally 
without either shoes or moccarins, 
but when they, journey to the nearast 
white town for supplies they deck 
themselves out in shoes, trousers and 
gay shirts, and somerimes derby hats. 

Many of their old customs still 
survive, but the last negro slave 
held by the Seminoles died recently. 


She was an aged negresa who toiled for 
her red masters long after her brethren 
had been freed by Lincoln’s armies. 

Tribal law has always sufficed to 
keep the unruly in order. Murder 
and theft are rare among them but, 
when such things do occur, the 
criminals are punished in Seminole 
fashion. Not long ago a Seminole 
man murdered a boy. Instead of 
turning the slayer over to white , 
justice, the Indians condemned him 
to death by shooting. The murderer 
asked time to settle his personal affairs. 
This was granted. He went away un- 
attended and was gone 30 days. At 
the expiration of that period he re- 
turned, sat on the edge of the grave 
prepaid for him and was tumbled 
over with a few well-placed rifle shots. 

S OON, however, if one is to believe 
the newspapers, the pictui^ue 
dwellers of the Everglades will be 
mere nonentities. A young chief, 
Tony Tommy by name, has appealed 
to President Coolidge to end the 
85-year-old truce. Chief Tony Tommy 
says he and his people are willing to 
come under the jurisdiction of the 
United States. 

’The clank of dredges draining the 
Everglades, and the thunder of dyna- 
mite blowing out obstructions, are 
outward signs that sub-division prog- 
ress and civilization have stamp^ 
upon the Everglades. 

There will be a few Seminoles, per- 
haps, who will continue to haunt the 
depths of the unreclaimed swamp lands 
— men and women of. the old school 
who do not hold with the teachings of 
the popular Chief Tony Tommy who 
is striving to bring his people to a 
better understanding of their white 
neighbors. Just a few — but they will 
in time pass on, leaving a host of 
Indian place names and a multitude 
of legends to the new Florida. ’Then 
the conquest of the last primeval 
outpost of our American aborigines 
will be complete. 
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Fish Elevator Aids Spawning 

New Mechanism Carries Salmon Safely Over 2S0~Foot 
Hydro-Electric Dam to Spawning Grounds 


W ITH the advent of power 
developments, their hy- 
dro-electric dams extend- 
ing hundreds of feet into 
the air from the surface of the 
river waters, the way to the salmon 
spawning b^s seemed to be com- 
pletely blocked. If the salmon could 
not get up the rivers to spawn, 
where would next year’s pack come 
from? The problem not only Involved 
the salmon industry with its invest- 
ments of millions, but affected an im- 
portant food supply. It seemed more 
than merely an engineering problem, 
so the engineers and icthyologists put 
their heads together and evolved a 
system of elevating fish to practically 
any height desired. Previous efforts 
showed that salmon would not of their 
own accord climb “ladders” over 60 
feet high, so the system now used on 
the Baker River, in Washington, lifts 
thousands of fish annually over the 
250-foot dam, with a loss of only 5 
percent. 

The fishway is probably the moat 
elaborate and carefully designed that 
has ever been built A concrete rack 
has been placed across the stream 
about 1000 feet from the foot of the 
dam, to prevent the salmon from nos- 
ing their way to that impenetrable 
wall of concrete. 

The swift tail-water from the tur- 
bines is used to attract the fish to the 
entrance of the fishway, which is ad- 
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jacent to the tail-water.- When the 
fish grow weary of struggling in the 
tail-water, they seek refuge in a com- 
paratively quiet pool provided beside 
the outlet from the turbines. In this 
pool the fish are trapped as they enter, 
and following his biological, urge, 
the salmon ascends from this point 
through a series of smaller concrete 
pools, with walls between, over which 
the fish can easily jump. There are 
26 such consecutive two^foot jumps, 
the fish climbjpg. 60 feet in all. 

the most important elements in this 
“ladder” of concrete pools, are the 
curved finger-like rods which are 




car. When a sufficient number of fish 
have entered this tank, the doors are 
closed to prevent the fish jumping out, 
pulled up a steep incline by motor, 
and emptied into a trough leading to 
the lake. The doors, or covers of this 
tank, serve as baffles to prevent the 
fish from over-jumping while it is 
open. 

After being emptied into Shannon 
Lake, they begin swimming toward 
Baker Lake, which is connected to the 
foriner by a short stream. At the en- 
trance to Baker Lake they are caught 
in a net and carried in large tanks to 
the government spawning grounds at 
the head of the lake. 

Then begins again the exodus to 
salt water to renew the six-year cycle 
in the life history of the salmon. 
Millions of fingerlings fall over the 
260-foot dam. This stupendous dive 
into the pool below is made with neg- 
ligible loss of fish, for the engineers 
have made the dive easy. The two 
central gates of the dam are opened 
sufficiently to make this main over- 
pour sought by the fish, while other 
gates on either side are opened slight- 
ly to provide a thin cushion of water 
on the concrete surface below. 

The conflict between the salmon in- 
dustry and the power interests has 
been definitely settled, and science has 
made the pilgrimage to the spawning 
beds less of a life and death struggle 
for the fish. 
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THE SALMON LADDER 


Tho aerial of two-foot "atapi" are 
ihown hare. Note the lalmon photo- 
graphed in the act of jumping 

placed in each two-foot drop or rung 
of the ladder, and constitute a guard 
or trap. These rods do not make a 
barrier to movement upstream be- 
cause the salmon invariably jumps 
over such water fsdls. But the salmon 
never leaps in ^is travel downstream 
— he merely .allows the current to 
carry him back. This drifting back- 
ward ill not possible with these traps, 
and hence the tired fish that would 
oidierwise be iSo^ed back is kept in 
the po<ri, wUcii is large , enough to 
permit him to rest and recuperate for 
the still higher dimb over jiie canyon 
wall. 

When the salmon reach the last 
stq> of the ladder, they are carried 
600 feet along a flume to the hoieting 
tank. Then begins the big ascent, 
200 feet up a rail incline in a movable 
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The Month In Medical Science 

A Review and Commentary on Progress in the 
Medical and Surgical Field 

By MORRIS PISHBBIN, M. D. 

Ultor of th0 Jouraal of th« Amcrttan Medical AmocUHob and Hyflt 


Ultra. Violet Light 

T he Council on Physical Therapy 
of the American Medical Associa- 
tion has made public the results of 
some investisations to determine 
whether or not the special forms of 
window glass which, it has been 
claimed, will transmit ultra-violet 
light, actually do so. The sun-parlor 
or solarium that is glased with ordinary 
window glass permits the receipt only 
of the heat rays of the sun and does 
not allow the ultra-violet rays to pass. 
Since it has been shown that the ultra- 
violet rays are of great importance for 
proper growth of the human body 
and also in relationship to resiatance 
against disease, several corporations 
have begun to manufacture and adver- 
tise glazing materials that will permit 
the passage of the important ultra- 
violet rays. 

The Council on Physical Therapy 
examined two glasses. Vita-glass and 
Coming glass, which are real glasses. 
One substitute, r.elo-O-Glass, is com- 
posed of wire-mc' li screen filled with a 
sort of celluloid material. Flex-0- 
Glass is a thin, fairly loosely woven 
cloth treated with a paraffin-like sub- 
stance. The materials were examined 
by placing them in front of the slit of 
the spectroscope and determining their 
absorption spectrums. The materials 
which were translucent and which 
scattered the rays were tested by a 
special apparatus devised for the 
purpose. 

A biologic test was also performed 
on chickens, determining by their 
gain in weight and by their growth 
whether or not they were reaving 
adequate amounts of ultra-violet light 
through the various glasses. 

Coming glass and Vita-glass were 
found to be as transparent to visible 
rays as is window glass. The Celo-0- 
Olaas and Flex-O-Glass are not trans- 
parent, but were found to be usdul in 
wfiariums and for the raising of aaimab 
or in other instances In which a trans- 
parent glass is pot cssontial, Both 
of the latter substances are less ex- 
pensive than orditi»ry^Mndow glass, 
but the Flex-O-Glass does not with- 
stand the severe weather as well as 
does the Celo-O-GlaSs. Tlie waxy 
coating has a tendency to soften in 
hot sunshine, and dust will adhere to 
the softened surface. All of the 
materials mentioned were found to 
have the property of paaslag the ultra- 


violet or heahh^^ving rays of sun- 
light. The Vita-glass and Celo-0- 
Glass transmitted a sufficient amount 
of ultra-violet ■ rays to control the 
development ot rickets. The Flex-O- 
Glass did not transmit these rays so 
well, but even this substance was much 
better than ordinary window glass. 

Loose Jointed or Double Jointed 

A lmost everyone is familiar with 
. the contortionist of the vaude- 
ville stage or the dreus, as well as 
with persons in his own acquaintance- 
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ship who may have the mobility of the 
jdnts commonly referred to as "double 
jointedness." It la realized that the 
joints of thin people can be moved 
farther than can the corresponding 
joints of the fat. There are many thin 
persons, particularly women, whose 
joints in ^ knee, elbow and fingers can 
be bent in either direetimi to extraor- 
dinary d eg re e s. Dr. J. Albert Key, 
of St. has described some in- 

stances of UTKunial mobility of the 
j(dnts occurring in various membm 
of a aintlo fuidly- 
In the case concerned, the fatha 
had hyperrm^ty, but the condition 
wu not preemrt in his parents or in any 
of his nine brothers or in his tistor. 


It was, however, transmitted by the 
father to all four of his sons but not 
to any of his five daughters. Al- 
though the father's feet were normal, 
racept for unusual mobility of the 
joints, all of the male children were 
born with deformities of the feet of the 
clubfoot type, whereas none of the 
girl children had such deformities. 
Apparently the condition is trans- 
mitted according to what is known as 
a sex-linked he^itary characteristic, 
transmitted as dominant in the male 
line. The joints are weak because of 
some developmental defect which 
makes the Ugamenta loose, although 
they may appear to be as strong as 
they should be normally. 

Boric-Acid Poisoning 

T he tragic deaths of six babies 
from drinking concentrated solu- 
tions of boric-acid solutions instead 
of distilled water because of error 
in the preparation of the solutions 
has called attention to the potential- 
ities of boric acid as a poison. Com- 
pared with carbolic acid, lysol or 
bichloride of mercury, it is relatively 
nonpoisonous. There are, however, 
records of deaths even of grown per- 
sons who have received considerable 
quantities of solutions of boric acid. 
In some of the cases that are reported 
in medical literature, one to three 
grams or one fourth of an ounce of 
boric acid has produced serious symp- 
toms, and from one half ounce to an 
ounce of the drug has been fatal to 
an adult. 

In the cases reported the babies 
weighed about seven pounds and must 
have received at least a pint of satu- 
rated solutions of boric acid in 24 
hours, or approximately .one fourth of 
an ounce of boric acid. This aub- 
stance is used so frequently as a 
household article that its power for 
harm has been overlooked. However, 
it has been forbidden to use boric add 
as a food preservative in the Upited 
States, France, Germany, Holland, 
Italy and Spain. 

The Health of dw Eskimos 

T he MacMillan Arctic expedition 
of 1926, vUting the Eel^os of 
northern Labrador and of Greenland, 
was acoompanied by a physidan who 
used his time in xniddng studies of tike 
Eskimos’ diets to detmnine some imf 
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portant facts. These Eskimos live 
lor the most part os diets (insisting 
largely of meat and fish. The meats 
concerned are those of the whale, 
walrus, seal, cuibou, musk ox, artic 
hare, polar bear, and fox, as well as 
those of geese, duck and gulls. The 
fish are varied. This food is usually 
eaten raw. 

The physician. Dr. William A. 
Thomas, reports that, contrary to 
general opinion, the Eskimos eat 
relatively little fat or blubber, using 
these portions for oil in lighting their 
homes, in melting ice and snow for 
drinking, and, to a very little extent, 
for cooking food. 

The Eskimos prefer red meat, eating 
the flesh and particularly the liver 
of animal or fish. However, when the 
supply of food is inadequate, they 
will eat any part of the animal, in- 
cluding the entrails. Dr. Thomas re- 
ports the unusual fact that the polar 
bear’s liver is for some reason poison- 
ous and that even starving dogs will 
leave it untouched. 

Since meat is commonly forbidden 
to persons with kidney disease, ho 
made a special examination to find 
out whether or not these Eskimos 
suffered unusually with these distur- 
bances. He found, however, no un- 
usual prevalence of blood-vessel or 
kidney diseases, or even of high blood 
pressure. These Eskimos lead a life of 
some physical activity, involving vio- 
lence, accidents, starvation and frees- 
ing. Due to varying food supplies 
they frequently alternate between 
overeating and starvation. 

Dr. Thomas did not find any scUrvy 
or rickets among these Eskimos - 
conditions that are known to be due 
to absence of certain vitamins from 
the diet. The children are nursed for 
four, and not infrequently for six 
years, until their teeth are strong 
enough to permit them to eat meat 
It is well known that the tissues of the 
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animals and the fish, including par- 
ticularly the liver, are rich in im- 
portant vitamins. 

In Labrador, the meat is cooked 
instead of being eaten raw. The 
natives eat much dried and canned 
food, and there is much scurvy and 
rickets, even though the I.iabrador 
mothers also nurse their babies for 
long periods. Since the mothers them- 
selves eat only sophisticated^ diets, 
they do not have in their milk the 
necessary vitamins for their nursing 
offsprings. 

It is interesting to know where the 
animals themselves secure their vita- 
mins in their diets. The birds eat 
fish; the polar bear eats seal; seal eats 
fish; walrus eats clams; the caribou, 
hare and musk-ox eat moss, grasses 
and such sparse vegetation as may be 
found; the smaller fish subsist largely 
on marine vegetation, and thus. Dr. 
Thomas points out. the vital question 
apparently is answered by the well- 
known scriptural saying that "AH 
flesh is grass." 

A (kdlapsed Lung 

QOMETIMES during a serious surgi- 
cal operation, or after a serious 
attack of disease, the lung on one side, 
or on both, will suddenly collapse so 
that it will DO longer act as a bellows 
capable of filling with air and empty- 
ing itself. The symptom is a serious 
one, since complete collapse of the 
lung does not permit the entrance of 
air and the patient dies promptly. 
If only one ride is collapsed, as is 
usually the case, the person may de- 
velop severe symptoms, which, how- 
ever, tend gradually to disappear, so 
that after two or three weeks the lung 
suddenly is reinflated and the person 
makes a complete recovery. Tiie X- 
ray pictures accompanying this item 
indicate the appearance of the chest 
when normal and after there has been 
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a omplete collapse of the lung on one 
ride. 

Dr. L. R. Sante, of St. Louis, re- 
cently discovered a simple procedure 
to be used during surgical operations 
when this symptom occurs. He found 
that merely rolling the patient over 
on the side that was not collapsed and 
causing him to cough would 'cause the 
collapsed lung to reinflate itself 
promptly with air and resume its 
functions. 

With the usual thought of preven- 
tion rather than cure in mind, he 
suggests that, after all operations, 
patients be rolled first on one side 
and then on the other and that they 
have their positions changed every few 
hours during the first few days after 
the operation in order to avoid this 
possible complication. The exact cause 
of the condition is not known, but it 
apparently has something to do with a 
temporary injury to the nerves that 
control the actions of the breathing 
apparatus. 

Changes In Children’s Clothing 

A WELL-KNOWN manufacturer 
of children’s clothing in New 
York City has made available an ex- 
perience of the concern of great in- 
terest from both an anthropologic and 
medical point of view. The firm has 
been in this business for 38 years. It 
is now recorded that complaints are 
being received that the neck measures 
of dresses for babies one, two and 
three years of age were not large 
enough, and it has been necessary to 
increase these measurements by one 
inch in each case. 

Whether or not this observation is 
related to a change in body form in 
the American type or whether it has 
to do with an increasing tendency to 
disturbances of the thyroid gland is, 
of course, not determined, but the 
facts themselves are interesting. 
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Success^! Inventors— VIII 

They Seek More Than Money, Says One of Them 

By MILTON WRIGHT 


*T I ^HE inventors who read the 
I Scientific American are 

I interested in the outstanding 

inventors of the country,” we 
said to C. Francis Jenkins, whose first 
eonspieuous invention was motion pic- 
tures— called the Pbantosoope in those 
days— and whose latest invention— 
raflo vision— promises to be just as 
spoch-makinK. 

“These inventors are seeking knowl- 
edge and inspiration,” we went on. 
“They are interested, not so much in 
being told what to invent or how to 
invent, but in finding out how they 
can reap the benefits of their in- 
ventions. In other words, how to 
make money out of their ideas." 

“I do not agree with you,” said Mr. 
Jenkins. “I know of no pionetr 
inventor who is actuate pri- 
marily by a desire for money. 

Take my case, for example. lam 
a professional inventor. For years 
I have been earning my living by 
Inventing. I am ^11 inventing, 
but whether I make a lot of 
money out of my invention, or 
whether I don’t, does not in- 
terest me greatly. I invent be- 
cause inventing is what I like to 
do. I think the same thing is true 
of all Inventors of pioneer in- 
ventions. 

“TTERE is another thing that 
in I believe is true of all 
great inventions. There is no 
great invention that I know of 
which has been produced by men 
trained and experienced in the 
line which naturally would be 
expected to produce such an in- 
vention. The cotton gin was in- 
vented by a cabinet maker; the 
steam en^ne was developed by a 
miner; the telephone by a teacher 
of the deal, and so on. I was 
a stenograph when I invented motion 
pictures.” 

“But how did you get started at 
• being a professional inventor?” 

“Frankly, I don’t know what really 
started me, that is, what gave me the 
idea for my first invention. I was 
raised on a farm and I probably was 
bom with a talent for machinery. 
As a boy on the farm out in Indiana 
I was supposed to keep all the farm 
DUMhin^ going. It was while on 
the farm that I learned stenography. 
I obtained a text book and used to ifit 
on a plow-beam studying it. TUs 
knowle^ eventually brought me to 
Washington. In 1890 I became secre- 
tary and stenographer to Sumner I. 


Kimball, organiier of the Life Saving 
Service. In my spare time, nights 
afid holidays — ^and bang in the govern- 
ment service we used to have lots of 
holidays — I worked on my idea for 
motion-picture apparatus. I had to 
make everything myself —the camera, 
the strip of film, the developing 
apparatus, the printing machine for 
making a positive film from a negative, 
apparatus to perforate the strips of 
film so they could be pulled off the' 
reel and accurately moved along 
through the machine, and so on. 
There is the motion picture pro- 
jector I finally produced.” 

As he spoke, Mr. Jenkins pointed 
to a crude wooden model of a motion- 
picture machine on a nearby table. 
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“In all its essentials,” sidd he, 
“that is the same as the motion- 
picture projectors in use in every 
theater today.” 

“How long did it take you to 
produce that?” 

“It took a couple of years before I 
got projection. la January, 1892, I 
made the first successful projection 
with an oil lamp. In the next year 
I used a carbon arc. About January, 
1894, I obtained my first patent.” 

"Did you aeQ your patent im- 
mediately?” 

“No. There was nobody to sell It 
to. like all inventions, this one 
needed capital fbr development pur- 
poees, and a friend, James P. Freeman, 


advanced me some money — about 60 
dollars, I think it was. Freeman 
became ill after a little while, needed 
the money, and I began to pay him 
back in installments. Early in 1894 
the device began to attract attention 
in Washington, for I gave exhibitions, 
projecting life-size pictures, and on 
July 6th of that year, the Photographic 
Tinea printed an interesting de- 
scription of it. 

"In 1895 I made an agreement with 
Thomas Armat for promotion pur- 
poses. Mr. Armat was to assume 
all the expenses and to get a half 
interest in the patent. We made 
three machines, copies of my 1893-4 
machine, and took them to Atlanta, 
Georgia, where the Cotton States 
Exposition was being held. An 
account of test exhibitions given 
with these machines before they 
were shipped south was re- 
ported in the Baltimore Sun, of 
October 2, 1896. 

“At the exhibition in Atlanta 
we got hold of the best ‘bally- 
hoo’ man we could, to try to 
get people to come in to see this 
wonderful new invention, for 
26 cents. They would not come 
because the barker could not 
make them understand what it 
was. Do you know, you cannot 
describe motion pictures to people 
who have not seen them? People 
have to see motion pictures to 
know what they are like. Finally 
wo solved the problem by invit- 
ing people to come in and sit 
down and rest. Then when we 
got enough of them in the hall 
we would put out the lights and 
start showing motion pictures. 
When we finished we would sug- 
gest that if they eared to they 
could leave 25 cents at the box 
office for the show they had seen. 
Many of them paid. We had a few 
real feature pictures. Some of them 
were as much as 100 feet longl 

“TN January, 1896, Armat exhibited 
1 the machine at the Postal Tele- 
graph Building in New York in an 
effort to interest some men with 
money; At this time Edison was 
get^g interested in the subject. He 
had invent^ a peep-hole madiine. I 
went to Philadelphia and demon- 
strated my Phantoseope at the Frank- 
lin Institute. By this time Armat 
and Edison bad got together and 
Armat protested my that I was 
the inventor of the Phantoseope. 
Nevertheless, the Franklin Institute 
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committee nported favorably on my city of Washington to install one. In ten trips. Then, too, milk bottles are 
f lsi r" and also reported adversely on a radius of SO miles of Washing^n ve more or less unsanitary. We made a 
Armat’s protest, and I was awarded sold ten times as many machines as good many thousands of thew con- 
the Elliott Cresson gold medal in 1898 all our competitors combined. Alter tainers to take the place of milk bot- 
for the invention of the Phantoscope. a year I went back to New York with ties, but we found that we could not 
Thirteen years later the Franklin In- the evidence. Within a week they make much mon^ competing with the 
stitute awarded me the John Scott gave me 60,000 dollars, and more later, glass bottles which only cost about a 
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medal for improvements on the half c ' " 

same inventioi ' decided to find other uses 

"Did you make enough money l| | for the container, and it was not 

out of moving pictures as you ' . / tl Mm long before it was being used for 

went along to keep you going?” /[ / V / V oysters, butter, pot cheese, ice 

we asked Mr. Jenkins. Cj ^ 7 cream and a wide range of prod- 

"No, indeed,” he replied. “All -7/ L r\ We doubled the price of 

thistimel was working asasecre- . '2^ n the containers.” 

tary and stenographer, but soon ^ ^ “Did you manufacture the con- 

after the fight with Edison was » sK - 4 ^ tainers yourself?” 

over I went to Mr. Kimball and fl iT ^ 

resigned. I determined to be a ih ^ 7 \ “ VES, we formed a corporation 

professional inventor. 1 was like ^ ^ } 1 to put the new article on the 

theinebriate who bought a saloon A J ^ CS?/ market. There had to be a lot 

sothatit would either kill him or Cg ^ of machinery invented, for no- 
cure him. i ' w ✓ before made such a 

/ 4 ' ^ paraffined tube out of manila 

“T HAVE never given up motion I ^ >< paper. The thing was pretty suc- 

1 pictures entirely. Some 16 V L. cessful, and I sold out to a New 

years ago I made a ‘movie* ma- > K, -jK York group after having obtained 

chine, calling it the Graphoscope, (y /*• vj about 80 or 90 patents in that 

a machine designed especially for / I / ^ particular field. This was about 

use in schools. All of the film was \ f I ^'^® y®“® ^ 

placed below the source of light s vented the container.” 

so that a booth would not be ^ do you consider your 

needed, and there would be no H » C greateirt invention?” 

danger of fire. Many cities and inventors I con- 

several states endorsed it.” IDEOGRAPHS Bl RADIO aider that the greatot is the one 

"But how did you put the ma- rtpradiietiv* of a fnttoogt in Jap- that I am now working on — visual 

cUne on th. mark«r .. «,ted. ">.«?• Whh thin invention tt. 

“Did you just sell your patent wirelees will carry motion pic- 

or lease it on a royalty basis?” “Most of my motion-picture work tures into the home. I alreac^ have 

“I went to New York with the school since that time has been along special- about 35 patents on the invention and 
machine,” he said. “The promoters ized lines. For example, I have in- alwut 70 are pending. A number of 
to whom I talked laughed at me. vented a camera which lakes photo- things had to be devised. Motion 
They ridiculed the motion-picture busi- graphs on a standard motion-picture pictures can be made only on flat sur- 
nees generally, because motion pictures film at the rate of 3200 exposures a faces. We had to develop mechanism 
were conmdered rather disreputable in second. This produces wonderful slow to work on flats. We had to send a ray 
those days. My idea was to make the ‘movies’ which are extremely valuable of light in an oscillating straight line, 
‘movies’ respectable, to utilise them as in studying movements of many kinds." and so I invented a prismatic ring 
a Tn esp * of location. “But what is your most profitable which is a solid glass prism which 

“The men with money were not con- invention?” changes the angle betwwn its faces, 

vinced, so I came back to Washington "The spirally wound, waxed-paper We would be having radio ‘movies’ in 
determined to prove that I was right, container for liquids. It was designed the homes now if I had not been inter- 
I organised a little company, manu- originally to take the place of ordinary rupted by the Government last August 
factured machines and induced the milk bottles. The milk bottle, it was to develop the radio weather-map. 
principal of every Ugh school in the estimated, costs live cents and makes “It is the radio weather-map upon 


medal for improvements on the 
same inventioi 

“Did you make enough money 
out of moving pictures as you 
went along to keep you going?” 
we asked Mr. Jenkins. 

"No, indeed,” he replied. “All 
thistimel was working asasecre- 
tary and stenographer, but soon 
after the fight with Edison was 
over I went to Mr. Kimball and 
resigned. I determined to be a 
professional inventor. 1 was like 
theinebriate who bought a saloon 
so that it would either kill him or 
cure him. 

“ T HAVE never given up motion 
X pictures entirely. Some 15 
years ago I made a ‘movie* ma- 
chine, calling it the Graphoscope, 
a machine designed especially for 
use in schools. All of the film was 
placed below the source of light 
so that a booth would not be 
needed, and there would be no 
danger of fire. Many cities and 
several states endorsed it.” 

“But how did you put the ma- 
cUne on the market?" we asked. 
“Did you just sell your patent 
or lease it on a royalty basis?” 




IDEOGRAPHS BY RADIO 
Thli roprodiKlio* of a iticMo^e ii 
aueoo wao ttni and rereived hy th 
kino oyittm of radio pieturr-traniin 


ttoage in Jap- 
d hy the Jen- 
■r-(ran«mtt(toH 



HIGH-SPEED CAMERA MECHANISM 




which I have been working for several 
months. Professor Charles F. Marvin, 
head of the Weather Bureau, Map- 
Division Chief Calvert. Captain Mc- 
Lean, head of Communications in the 
Navy and Commander Hooper, head 
of radio in the Navy, asked me if it 
was f^hle to transmit weather maps 
by ra^o to ships at sea. I said it was, 
and started work ho devise a way of 
doing it. The Weather Bureau pre- 
pares the daily weather-maps, and we 
receive them at 11 o'clock every morn- 
ing. They are then put on our ma- 
chine in the Navy Building which is 
connect to the Arlington radio tow- 
ers by wire. The maps are broadcast 
as radio impulses or signals in a special 
form. 

"Aboard ship there is, attached to a 
radio set, a sm^ machine on which we 
have aflixed a map blank. As the im- 
pulses are received by radio from the 
broadcasting antennae at Arlington, 
they are written in contrasting colors 
on the map blank. The apparatus is 
now working with complete success. In 
the tornado which swept the Florida 
coast, the 17.5.5. KitUry, which was 
receiving the knaps, was effectively 
warned in advance and able to change 
Its course and skirt around the edge 


of the storm. In a short time I ho^ 
to be able to get back to visual radio 
and devote my time and energy exclu- 
sively to its development." 

“How soon do you think it will be 
before we will have motion pictures by 
radio?" 

“I believe it is now only a matter of 
months before radio ‘movies’ will be 
available to the public." 

"Will we be able to use the radio re- 
ceiving sets we have now for receiving 
motion pictures?” 

"I do not know yet. It all depends 
on whether or not we can use the pres- 
ent broadcast band. But this you can 
be sure of; we will be receiving motion 
pictures by radio in the home at no 
distant date.” 

“Do not great inventions nowadays 
come usually from the laboratories of 
great corporations by research en- 
gineers?” 

“XJO great pioneer invention has 
been made in the laboratory of 
a great corporation; and by pioneer 
inventions I mean new mechanisms 
which started new industries. It is 
always some outsider who makes the 
great innovation. 

"The corporation laboratories exist 


and training can do much to develop a 
man's native ability. Probably a lot 
of playing around with tools and ma- 
chinery is necessary before a man is 
able to work out his ideas to a point 
where they will amount to invention. I 
cannot remember the time when I was 
not interested in making wheels go 
'round; then I went to Mexico and had 
a lot to do with mining machinery. 
Altogether I had a pretty good back- 
ground before I started seriously the 
job of inventing.” 

"Yoii have said that inventors are 
not interested primarily in profits. 
What would you say interests them 
more? What compensates them more 
than money?” 

"Your real inventor is like your real 
poet or composer or sculptor. He takes 
an ides and he molds it and shapes it 
into tangible form. Out of nothing he 
makes something that is useful, some- 
thing mankind has never known before, 
something that means one inore step 
upVard in the climb up the ladder of 
civilization. He brings into being a 
new industry. Money comes to him 
incidentally, if his invention is worth 
while, but the inventor's tru^ reward 
is knowing the joy of creation. 1 can 
think of no greater satisfaction.” 


A RADIO PORTRAIT 
Tkt ksHiMtoi Haw etutpcthg th$ s- 
htv* pMar* sw 0fvup*4 <0 to ta« huK 


to make improvements, perfect inven- 
tions upon which the industry is 
founded, simplify methods of manu- 
facture or devise new items of manu- 
tactiu^. Their purpose is not to pro- 
duce inventions upon which to found 
new industries. 

"Here is another peculiar thing I 
have noticed. Great inventions in a 
new field are not usually taken up by 
those who would seem to be the most 
likely to be interested. For example. 
Dr. Bell told noe that the telephone was 
turned down by the Western Union . 
Telegraph Company. It seems as 
though It takes men outside of a partie- 
ular industry to have vision enough- to 
see the poeeibllltieB which lie within 
the industry.” 

"Wouldn't you say, Mr. Jenkins, 
that inventors are bom and not made?” 

“Yea, in a anse, but a lot of work 
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THE AERIAL-SIGN PROJECTOR 

At tk» rear of tKe cannon-like , apparatue it located tke ■ jeeting pictvrce, eigne and the like through a teriee of leneee 
18-ineh teareUight that fumithct the illumination for pro- to natural eloudt or emoke-ecreent created fur this purpoee 


THE SBARCHLfOHT “GUN” IN ACTION 
tra{n«<l on the tide of a sign mill he in oomtaMf .... 

irt arranged to that the from the "gun," that eliminaiini 


Sky-Painting with “Light Gun” 


used for advertising and display purposes, a new 
Ij^-rangi projector for photographs, drawings, signs and 
ijo'f^h MB been developed by W. D’Arcy Ryan, Erector 
of '^jQluroinating engineering laboratory of the Geperal 
Eket^e' Company, ^eentially, tiie device, in its pregepi 
hibilflMiory form, oonshrts of a powerful searchlight mountm 
li^iM' a stfies of lenseo^nand a glide holder. The two 
eompohttitB' are . encased in a housing which, in 
naembln a. cijmon'. AcMrding to the inventor, 
illuBtrai^;:ls>.a|^ly .a;8B^l one and he con- 
idi»tlyr]predirt|^i|k^8bh'ritidlari of a larger 

eiie^.birdi^o^' Thm, it ia uud, wiU be capable 
of profi^ng inia^ for a distance of five nidlee. . l^e 
appiin^ is,deitgned for easting these ima^ on a doud. 


bank, so that they will be vUdble fw milm-i^und. A 
lens arrangement makes focusing unneeessary, so the 
image can be shifted quic^y from one pbitit to another. 
When it is desired to make use of the wide-spread ad- 
vertising ability of the device, and no clouds are amiable, 
it is planned to create artifltdd clouds by exploiUng smoke- 
bombs at proper intervals. The imagee. from the pro- 
jector will then be thrown on this opaque mass. A 
revolving screim in front of the musale of the projector 
can be used to produce color-changing effects. This 
glorified “magic lantera’’, cui^Bl8P, as illustrated abo^, 
be used for projecting its' message oh the sides of build- 
ings and the like. It is thus apparent that the “light 
'gun*’ will be very flexible for adve^sing purposes. 
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THE RIM OP METEOR GRATER. ARIZONA, FROM WITHIN 


Th* itrata m hft w«r« tUt4d up utarlp V4rtieal wkM tkt great projeetiU itruek tkem, Tkote at tka right 
tetra U/t Aoriiantal but uiere railed bodtig 100 feat; tUl it the “arek." Betwm them tkrri it a fault line eon- 
eealed bg debrit. Compare tkie iUuitratlon urith the map of hlHear Crater, pubHehed in laet montk't initallment 


The Most Fascinating Spot on Earth—II 

The Immense Comet Buried Beneath Meteor Crater Doubtless 
Contains Tons of Precious Metals 

Br D. MOREAU BARRINGER, Jr. 


A N Intensive study of the physU 
/V cal features of Meteor Crater 
^ \ was next undertaken, with 
^ the hope of finding some clue 
as to the drcction of approach of the 
meteorite—for it was now obvious 
that it had not fallen vertically after 
all. Largely by accident, my father 
observed one day that by firing a rifle 
into mud be could make an excellent 
replica of the Crater, and, moreover, 
that the rifle need not be fired verti- 
cally downward, but might be held 
even less than 45 degrees from the 
h(MrisontaI. Naturally one would sup- 
pose that a shot at such an angle would 
make an elongated hole. But it will 
not. The hole will be just aa round as 
though the shot had come straight 
down, although the projectile will lodge 
under one edge of the hole Instead of in 
the center. A charge of shot fired from 
a ahotgun at close range will produce 
the same effect. 

A STUDY of the interior walls of 
the Crater finally revealed an 
Important fact As I have mentioned 
before, the rocks exposed in the 
dip ra^aUy away from the hole. But 
tJils dfp is quite variable. (See map of 
the Crater, published in last month’s 


ern end of the line strikes the rim of 
the Crater, and proceeding in either 
direction around ttjo Crater toward the 
south, the dips increase from five de- 
grees up to about 60 degr^, which 
angle they attain at two points, each 
about 120 degrees around the hole 
from the starting point. Then, on 
either side of the Crater, there are 
blocks of the rim, one about 300 feet 
long and the other about 500 feet long, 
whm the rocks dip approximately 90 
degrees. Between these two blocks, 
and completing the circle on the south, 
la a 2700-foot section in which the dip 
is again as low as five degrees, that Is, 
the rocks in the etiffs are lying prac- 
tically horixontal. 


This last section is in the form of a 
wide, flat arch, its center being about 
south 10 degrees east of the center 
of the Crater, with its ends abutting 
the sections of vertical strata on either 
side. 'The rocks in the center of this 
arch are raised about a hundred feet 
above normal. 

N OW let us look at these dips with 
the idea in mind of a projectile 
plowing downward and southward 
through the rock. The simile of a plow 
is not a bad one. When a plow just 
scrapes the surface, the ground is not 
much disturbed or uplift^. The deeper 
itgoes,the more it raises and bends back 
the ground above and beside it. Simi- 
larly, supposing the projectile to have 
entered the ground near the northern 
edge of the present hole, we find the 
rocks there relatively little disturbed 
or uplifted. The farther south we get, 
and the deeper the projectile gets, the 
mwe it has bent back the rocks on 
either side of it. Eventually its lifting 
force is spent. It slipe under the 
southern ^ge of the hole, raising and 
. doming the rocks above it, but lades, 
the energy to throw them adds, as it 
has thrown adds the rocks fartiier 
north. . 


issue.) If a line be drawn through the The observed symmetry of the dips 

center of the Crater, about ten degrees so well fits this theory of the direction 

west of north and east of south, the of approach that further corroboration 

dips win be seen to be curiously sym- TYPICAL SHALE BALL weilis dmost unnecessary. But there 

metrical with respect to that line. is plenty of It to be found. The n(»^ 

Starting at the point whore the. north- eenverted into ni^ei-iron thole rim is lower than the south. This is 


due in part to the lower dip of its 
strata, bdt chiefly to the fact that a far 
s^to volume of excavated material 
has been deposited on the north. The 
amount of this ejecta increases pro- 
grenlYely toward the south, on both 
ildea, until the greatest volume is 
found on the southern rim, where the 
arched and uplifted strata are. The 
largest individual blocks of ejected 
rock are found in two groups, one on 
the east and one on the west side of the 
Crater. This effect can be duplicated 
with the rifle and mud experiment. 

Only on the southern rim is there 
found any trace of the lowest ejected 
rock- the brownish red and lowest 
member of the Coconino sandstone. 
This is quite in order, for the projectile 
did not reach the depth at which this 
rock lay until it was close to the present 
southern edge of the hole. Various 
other indications of this symmetry 
along a diameter of the hole running 
north ten degrees west could be cited. 

Chiefly lor lack of funds, this theory 
of the Erection of approach of the 
meteorite was not act^ upon until 
1920. In that year, a prominent min- 
ing company took a lease on the prop- 
erty lor the purpose of exploring it. 
They sunk a churn-drill hole on the 
southern rim, as near as possible to the 
center of the great southern arch. 

T he sinking of this hole was at- 
tended by many difficulties, but 
eventually it reached a depth of 1376 
feet, where the drill became perma- 
nently stuck. But valuable information 
was nevertheless obtained from the 
work. Starting at a depth of some 
1200 feet, small fragments of oxidized 
meteoric material were encountered, 
admixed with the shattered sandstone. 
As the hole got deeper, this material 
increased rapidly in quantity, until near 
the bottom of the hole it was compris- 
ing some 75 percent of the ground. In 
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all respects it answered the description 
of the oxidized meteoric iron found at 
or near the surface. Now it would 
have been manifestly impossible for 
any small amount of this material to 
drive itself to this depth into the rocks 
beneath the cliffs. To enable any 
meteoric material to get to such a posi- 
tion, the whole mass must have plowed 
a way for it. 

In other words, it is almost certain 
that the drill is now in contact with 
some part of the main meteorite, or 
rather the main cluster of meteorites. 

Unfortunately, this mining company 
had greatly exceeded the estimated 



TWO OF THE METEORITES 

Pieeei of ordinary onoH JUotoor Cra- 
ttr meUeritii, tivml pmwdt in u/tifkl 


cost of drilling the hole, and was un- 
willing to go to the further very large 
expense of sinking a shaft to explore 
the meteorite. They therefore aban- 
doned their lease. There the matter 
rests today, but it is shortly to be 
reopened. 

Having thus briefly described the 
history of the enterprise, it may be of 
interest to give a description of the 
character of the meteorite itself, inso- 
far as it can be deduced from the evi- 
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dence at hand, which is not scanty. 

Of the pieces of meteoric material 
found at or near the surface the belt 
known, of course, are the chunb of 
solid nickel-iron, known as the Canyon 
Diablo meteorites. They are to be 
found in every Urge museum. They 
are irregularly shaped blocks of me- 
tallic nickel-iron, with the surface, as 
is characteriRtlc of many iron mete- 
orites, looking as though thumb-marks 
had been made all over it when it was 
soft. When cut they reveal a bright, 
silvery surface, which will rust only 
very slowly or not at all. If thU sur- 
face is etched with acid, the so-called 
Widmanstatten figures of crystalliza- 
tion are plainly seen. The composi- 
tion of this unoxidizable iron is roughly 
as follows: iron, 92 percent; nickel, 6 
percent; carbon (both crystalline and 
graphitic) phosphorus, et cetera, 2 per- 
cent; cobalt, copper, et cetera, traces; 
platinum, iridium, palladium, and 
other metals of the platinum group, 
about four tenths of an ounce per ton. 
The pieces so far found, numbering 
many hundreds, range in weight from 
lessthananouncetoabout 1400 pounds. 

During the earliest explorations con- 
ducted by my father and his associates, 
they discovered large quantities of 
what they termed "iron shale." This 
occurred in pieces from less than an 
ounce to 300 pounds in weight, and its 
distribution was about the same as 
that of the metallic pieces. It is com- 
posed of iron oxides, and, allowing for 
the addition of some 30 percent of 
oxygen and water, its composition is 
identical with that of the metallic 
iron. It has a shaiy or laminated struc- 
ture, which gave rise to the name. 

Very frequently this iron shale, in- 
stead of occurring as flat pieces, was 
found in the form of round, oval, or 
pear-shaped bodies, laminated con- 
centrically, and ranging in diameter 
from an inch or so to three feet or more. 
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HURLED BY A GIANT FORCE THE INNER KIM OF THE GRATER 

On* of tk» v«r» targe, half-huHed fragment* 0/ llmeetone The ou 

ikrenin ant an the weitem elope of the Crater, bg the meteor the Urn 


These were termed “shale balls.” 
Nearly every piece of the iron shale not 
in the form of these balls shows evi- 
dence, by its curved structure, of being 
simply a fragment of a shale-ball that 
has been broken up by the forces of 
oddation and erosion. We may safely 
assume, therefore, that all the oxi- 
dised material we now find was once 
in the form of shale-balls. 

When these shale-balls were found 
imbedded in the flour-like dust from 
the crushed sandstone, which forms a 
part of the rim and which is almost 
water-proof, they frequently contained 
a center or core of metallic iron. In 
most cases this core oxidized rapidly 
on exposure to the air, because it con- 
tained up to two-tenths of one percent 
of chlorine. But occasionally there 
would be found, in the interior of one 
of these shale-balls, one or more pieces 
of iron which contained no chlorine, 
and which was therefore unoxidizable, 
just as the common Canyon Diablo 
meteorites are unoxidizable. Only re- 


fact which has led my father to the 
belief that all the Canyon Diablo 
meteorites were once similar nuclei! in 
much larger shale-balls. This theory 
is further borne out by another point, 
namely, that of their shape. This, 
as I have said - before, is of the 
greatest irregularity. Their surfaces, 
however, all tend to exhibit the so- 
called “thumb-marks” or shallow de- 
pressions, which are well shown in the 
upper illustration on page 145. On 
the other hand, the shale-balls in- 
variably have a rounded shape. This 
immediately suggests the shape of 
cobblestones in a creek-bed. The 
only two ways in which they could 
have attained this shape are by being 
abraded from without, or by being 
fused and “dripped,” as molten lead is 
dripped to form shot. We know that 
they could not have been molten, for 
all the pieces of iron and even some of 
the shale show the Widmanstdtten 
crystallization figures, which com- 
pletely disappear when the iron Is 


heated to 1500 degrees, Fahrenheit. 
Therefore they must have been bumped 
and rubbed into their rounded shape 
— and this could only have been done 
by other pieces of iron, floating near 
them in space. 

Imagine a dense cloud of pieces of 
iron, fl^ng through the interplanetary 
space within our solar system. Their 
own gravitational force, slight though 
it is, holds them together, but the far- 
off pull of passing planets, and their 
changing position relative to the sun, 
cause slight but constant readjustments 
in the swarm. At every contact of two 
of the pieces, an infinitesimal comer is 
knocked off or flattened. Given many 
millions or even billions of years for 
this process to continue, the members 
of tbe swarm will all have assumed a 
rounded shape. The tiny particles 
rubbed off, perhaps of hardly more 
than molecular dimensions, travel with 
the swarm, until the cluster approaches 
relatively close to the sun, when they 
are pushed out in the direction away 


eently one of the workmen told me that 
he once found a shale-ball weighing 
over a hundred pounds, which yielded, 
when broken up, eleven small iron 
cores. I have found three in a small 
shale-ball wtighing less than three 
pounds. 

S EVERAL of the unoxtdized cores 
of shale-balls have been sawed 
across, aqd then allowed to rust. In 
two cases, at least, there has appeared 
on this surface an area which refused 
even to tarnish, but kept its silvery 
appearance as bright as the day it was 
cut. And in each ease the outline of, 
that area resembled the outline of an 
inm meteorite — that is, it showed the 
shallow concavities which mark all 
tbe metallic pieces found at the 



from the sun by the pressure of its 
light. 

The majority of astronomers , nqw 
believe that comets an just such 
swarms of rounded iron meteorites, 
traveling closely together, and sending 
out a tail of finely divided material 
when the pressure of tiie aun*fc light 
becomes sufBdmtly great. Both the 
comet and the tail, of course, are 
luminous only by reflected light from 
the sun, for both are probably at a 
tmperature very dose to absolute 
zero (-468 de^ees, Fahrenheit). I 
think tfa^ can be little doubt that the 
mass which, in striking the earth, pro- 
duced , Meteor Crater, was a t;^eal 
comet, ..although possibly a small aiu) 
relative dense one. 


Crater. 

Tbeae nnozidlxable nucldi an 
identical In all respects with the 
typical Canyon Diablo meteorites, a 


tka MSr phbUehed with the flret ' 
inemJmt af the arUeU 




In htB third and Uut intUlhunt Mr,, 
Barringer wtli show how tkg sire qnd 


eompoBition gf. (he fmrud comet can he 
deduced from (he aeaiUdtte frideites. 




Augutt i927 


SCIENTIFIC AMERICAN 



THE COMPLETED CAROUINBZ BRIDGE 


lile toll bridge Contra bridge, tohiek took /«« 

opened to tragic. The million doHara, provide! 






UPTING A SPAN BY COUNTERWEIGHTS 


Something New in Bridge Building 

The phenomenal crowth of automobile traffic was one of bridge presents no striking novelties in its design, a dis* 

the main incentives to the building of l^e handsome tinc% new method was adopted in ndsing the suspended 

Carqulnes toU bridge, north of San Frandsco. It is span into place. Hitherto it has been customary to float 

clali^ that this is the largest automobile highway bridge the span into position below the bridge on the deck of 

in existence. It has been under construction for four large pontoons and lift it into place by cables operated 

jrean at a total cost of over eight million dollars. As will by motors rituated on the cantilever ends. In this 

be seen from the iUuBtrations, it is a cantilever structure of bridge, the lifting was done by means of heavy counter* 

the standard American type, made up of box and latticed weights, whoae cables passed over sheaves carried at 

BieznbMB, eyebars, and with wide panels. Although the the ends of the cantilevers. 







SClRNlriFIO AMERICAN 


Augiutim 



UNDBBRGH'S RYAN MONOPLANB 


b a Wright Whirlwind air-^oted « 


Air-Cooled Engines For Aircraft 

An Historical Survey of the Design and Development 
of These Engines in America 

By ROBERT INSLBY 


T he 20-year war between the 
Bupporteta of air-cooled and 
water-cooled aviation engines 
is rapidly dying out with the 
desertion of most of the water-cooling 
adherents to the ranks of the enemy. 
The air-cooled engine is very definitely 
in the aaoendeney and apparently is 
shortly to become the predominant air- 
craft power plant. This is not at all 
surprising. Air is the obvious cooling 
me^um for an aircraft engine. The 
interposition of the more tractable 
intermediate cooling medium between 
the cylinders and the air has been in 
the nature of a makeshift, serving 
our purpose until we could learn how 
i direct air cooling. 

I T does not follow that the ■ water- 
eooledenginemustnowbe considered 
obsolete. The 8Uj|abiIity of the air- 
cooled engine for all types of aircraft 
and all conditions of service has by no 
means been proved. For all condi- 
tions of service likdy to be encoun- 
tered at present^ or in the near future, 
it appears now-;^-.^at the air-cooled 
engine can deiq^trate its superi- 
ority. But our aviation engine de- 
velopment in the past has consisted 
simply of design refinement and utiliza- 
tion of better materials. There has 
been very little change in the funda- 
mental operation Of the en^nes. 
Whether that plan of development is 
continued, or some drastic funda- 
mental changes, resulting from our 
prewnteJtperiments with superchargers, 
two-«yete engines, fuel injection, and 
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the like, are adopted, future develop- 
ment is certain to bring with it higher 
speeds, higher temperatures and con- 
sequently mors exacting cooling re- 
quirements. Whether or not air cool- 
ing can keqp abreast of such develop- 
ment remains to be seen. 

The first sueosesful aviation engines 
were water-cooled. The remarkable 
five-cylindw radial engine designed 
in 1901 by Charles M. Manly for 
Langley’s experiments and the Wright 
Brothers’ four-cylinder engine with 
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which they accomplished their first 
flight in 1903 were both water-cooled. 
The air-cooled engines, however, were 
close behind. It was with a 24 Hi 
horsepower Anzani air-cooled engine 
that Bleriot first crossed the Englidi 
Channel in 1909. 

The first Curtiss engines were air- 
cooled. There was no dearth of air- 
cooled engines nor lack of interest in 
the type, but the water-cooled engine, 
because of its relatively simple de- 
sign problems and because of the 
enormous assistance contributed by 
the parallel development of the water- 
cooM motor-car engine, advanced 
much more rapidly. 

T he war provided impetus for the 
air-cooled engine. The rotary en- 
gines, the Gnome, LeRhone and Clttget, 
as the lightest examples of air-cooled 
power plants, were built in enormous 
quantities— to be unceremoniously dis- 
carded after they had served their 
emergency. The rotary engines, while 
they- performed valuable service dur- 
ing the war, contributed little to the 
advancement of the air-cooled engine. 
Their inherit faults— windage loss, 
gyroscopic effect, difficulty of control 
—resulted in thedr early demise. We 
can therefore safely regard the inro- 
grees of the fixed air-cooled engine, 
botii nufial add fine types, as i^ire- 
sentative of the development of the 
air^led engine in genttal The 
pioneers in this weric were the Ranaolt, 
Anzani and Curtiss Companies. 

The Renault 70 and SOhorsepowm 
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engines, while exceptionally sturdy and gine development until its revival by and one intake valve, and separate 
dependable power plants, could boast the United States Army Air Service cast-iron and aluminum valve-ports 
of little in the way of cylinder per- in 1923 in the form of the air-cooled attached by studs to the cylinder head, 
formance in comparison with the per- Libert.v. As might be expected, these cylinders 

formance of contemporary water-cooled The cylinder studies by the Royal had very poor head cooling, the valve 

engines. Their performance was about Aircraft Establishment continued with life was very short and the fuel con- 
what should be expected of their the design and teat of a large number sumption necessary for most satisfac- 
cast-iron, side-valve cylinders and of air-cooled cylinders of various types tory service was exceesive. To correct 
blower cooling. An early Royal Air- and materials in sizes up to eight-inch these troubles, the R.A.E. 21T cyl- 
craft Establishment development was bore and ten-inch stroke. The 4E inder and the 21TD, differing from the 
the R.A.E. 4A, a 12-cylinder, vee, 140- cylinder was a modification of the 21T in details only, were designed, 
horsepower air-cooled engine with cast- 4D, with larger valves and with four The 21TD cylinder consisted of an 
iron, side-valve cylinders. The bore instead of two hold-down bolts. Both aluminum head cast on an open-end 
of the 4A engine was 100 millimeters the 4D and 4E cylinders, however, steel barrel. The head was spherical 
and the stroke 140 millimeters. The suffered from poor thermal contact and single intake and exhaust valves 

were used. The valve seats 
were cast into the aluminum 
head. Teet results showed 
these cylinders to be much 
more successful than the earlier 
type, but difficulty was ex- 
perienced in obtaining satis- 
factory bonding between the 
head and barrel. A modification 
of this type, in which the cast- 
aluminum head was bolted rather 
than cast to the open-end steel 
liner was considered unsatisfac- 
tory because of insufficient ther- 
mal contact at the joint. 

A later British development, 
the cylinder type to which 
American air-cooled engine prog- 
ress is most directly indebted, was 
the open-end steel barrel with 
cast-aluminum head screwed and 
shrunk on the barrel. In this 
cylinder, the valve seats were 
cast into the head. The spheri- 
cal combustion chamber with 
single intake and exhaust valves 

K— *— I— to that of 

square inch. Although the 4D engine between the steel liner and the alumi- the R.A.E. 21TD cylinder. This 
was never put into production, the num barrel. This difficulty led to the type of cylinder was used first on 
success of ^e cylinder indicated the development of cylinders with all-steel the Siddeley radial but is now in 
possibilities of improvement of air- barrels, both open and closed ends, genera] use in modified form in Eng- 
cooled cylinder performance by such with various ty^ of heads. land and the United States, on all 

design investigations. The R.A.E. The A.B.C. cylinders for the Wasp types of air-cooled engines. The 
4A engine was the last of the air-cooled and Dragonfly engines were construct- British development of the air-cooled 
vee engines produced in any quantities, ed with a one piece, closed-end steel cylinder continued, of course, beyond 
and with that engine the vee type was barrel, a flat head, valve seats ma- this point, but the steps mentioned 
entirely abandoned in air-cool^ en- chined in the steel head, two exhaust formed in general the foundation on 


cylinder performance, 85 pounds 
per square inch brake mean 
effective pressure, although an 
improvement over that of the 
Renault cylinders, was still con- 
siderably lower than the perform- 
ance of the best water-cooled 
engines of the time, although the 
engine was extremely dependable. 

T he R.A.E. 4D engine, which 
was produced early in 1917, 
differed from the 4A engine prin- 
cipally in cylinder design. The 
4D cylinder consisted of head 
and barrel of cast aluminum, into 
which an open-end steel liner was 
shrunk. The steel valve-seats 
were east into the head. In this 
cylinder the side valves were re- 
placed by overhead valves and 
the upper half of the combustion 
chamber was of spherical form. In 
performance the 4D cylinder 
showed a marked superiority 
over the 4A, producing a brake 
mean effective pressure of ap- 
proximately 108 pounds per 
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INVERTED AIR-COOLED LIBERTY 
for purpooei of eaoier itmtallation and re^ir, tkU onf 
mto dotignod for operation in the inverted poeition eht 


CURTISS "HAWK” WITH UBERTY ENGINE 


which the larger part of American 
ur-cooled engine pragresa has been 
built. 

During the period of the war and 
immediately afterward there was in 
the United States very little air-cooled 
engine development worthy of the 
name. However, in 1916, Charles L. 
Lawrance produced the Lawrance A-S, 
a 28-hor8epower, two-cylinder, air- 
cooled engine used to some extent in 
"penguin” training machines. His 
model B, also produced in 1916, was 
a three^linder, radial type with 
cast-aluminum cylinder head and 
barrel, with steel liner pressed 
into the barrel. His cylinder c 
struction was very similar to the 
R.A.E. 4D cylinder. 

I N 1920, after attempting un- 
successfully to interest several 
other aircraft-engine manufac- 
turers in air-cooled engine con- 
struction, the EngineeHng Di- 
vision of the United States Ar.my 
Air Service undertook a definite 
program of air-cooled develop- 
ment by the announcement of a 
competition for the design and 
construction of an air-cooled, 
radial engine for pursuit air- 
planes. ^ven designs were sub- 
mitted and finally a contract 
was entered into with Mr. Law- 
rance for the construction of four 
nine-cylinder air-cooled engines 
of 160 horsepower, to be known ^ 
as the Lawrance R-1. 

The Lawrance ^-1 was de- , 
livered to the Eh(^neerinK Divl- 
sion and successfully completed 
a 60-hour test in 1921, the first 
American air-cooled engine to suc- 
cessfully pass such a test, fifty of 
these engines, enlarged in capsidty, 
but idendcai in other details (eall^ 
the Lawrance J-1), were pur^ased 
during the same year by the United 
States Navy for training purposes, 
ne Lawranee R-1 engine was the 
StaithiK pdnt for the ' development 



of the first American production of der, developed by the Engineering 
air-cooled aviation engines. It has Division of the United States Army 
been developed over a period of five Air Service, was substituted for the 
years and is now represented by the J-4 type. 

highly successful Wright Whirlwind In 1922 the Wright Aeronautical 
type J-6 engine. This engine was used Corporation delivered the Wright R-1 
by Captain Charles A. Lindbergh in his engine, fitted with the Engineering 
Ryan monoplane in which he made his Division type J cylinder. The first 
now historic non-stop flight from New 50-hour test of this engine was ter- 
York to Paris. The engine is described minated after 47 hours through failure 
in detail in the section devoted to of the master connecting rod. A dupU- 
aviation notes in this issue. cate of this rod was modified slightly, 

The Lawrance R-1 engine cylinder the compression ratio increasi^ to 
was similar to that of the Lawrance 5.4 to 1 and the 50-bour test re- 
model B engine with cast-aluminum peated. The second test was ter- 
ininated after 4S hours through 
piston and crankshaft failure. 
Following this test, the engine 
was rather generally re-designed 
and rebuilt for the third 50-hour 
test, which was terminated in 
preliminary calibration runs 
through piston failure. 

O N the basis of these tests, a 
contract was written with 
the Curtiss Aeroplane and Motor 
Company for three R-2 engines 
to be similar in general construc- 
tion to the rebuilt R-1. This en- 
gine incorporated a built-in ro- 
tary induction system, ^pe M 
cylinder and special crankpin lu- 
^ brication system. This engine 
recently piuned its fiO-hour test 
and is now in service test status. 
The type designation of the en- 
gine has been changed to Curtiss 
R-1464. This engine represents 
higk-tHMd frtarmnee, thu mo eubie-dneh *^**v*”* America appli^on 
Aoc fMitif charaeteHaUM rotury-induction systoni 

' which has since been incorpora- 

head and hinri, piessed-ln cylinder ted in all of the larger air-eobled 
Uner, rehtlvely fi>t bead, two valves engines. 

and cast-in- vahfe seats. This general Coincident with the competition for 
cylinder constiraethm was continued air-cooled radial engines, the Army jUr 
with pnly detau changes until, in the Corps Initiated a series of tests of air- 
J-4m<idri,theupper end of the cylinder cool^ cylinders similar to the testa 
finer was threaded and screwed into conducted at the Royal Aircraft 
the aluAinum easting. The cylinder Eatobliahment. The cylinder Infvti- 
eoBstruction wU again changed in the gation at the Engineering Diviaion 
J-5 model and"! apherical-head cylin- started with what now seem tTOtaiqiia 
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examples of air-cooled cylindere. The 
early teste were conducted largely with 
cylinders composed of aluminum heads 
and barrels cast on steel cylinder-liners. 
Bronxe ralve-seata cast into the heads 
were used in nearly all of the early 
tests. The types of construction 
tested included axial fins, circunder- 
ential fins, bolted-on heads, integrally- 
cast heads, roof heads, flat hea^ and 
other minor modifications of design. 
M of these types for one reason or 
another were unsatisfactory and the 
later development has been concen- 
trated on the east-aluminum head 
screwed and shrunk onto the forged 
steel barrel. 

The first three of the cylinders with 
screwed-on heads were designed to in- 
vestigate the relative value of two, 
three and four valves and of roof-head, 
flat-head and spherical-head cylinders. 
The H cylinder was a four- 
valve roof-head cylin- 
der, the I a three- 
valve, fiat-head cylinder 
and the J a two-valve, 
spherical - head cylinder. 

The results of teats 
showed the spherical head 
to be superior to either 
of the other types from 
the point of view of cool- 
ing, and two valves to 
be entirely adequate for 
cylinders of this size, (five 
and five eighths by six 
and a half inches). The 
development was contin- 
ued with the J cylinder. 
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of push rods when a valve spring 
fails, and protection of valve gear 
from the effects of exposure (par- 
ticular!/ desirable in operation in 
the vicinity of salt water). 

d. The development of a foundry 
practice and the commercial appli- 
cation of special alloys for cylin- 
der-head castings. 

e. The investigation of valve 
cooling and valve materials and 
the development of properly pro- 
portioned salt-cooled and stano^ard 
valves for air-cooled engines. 

/. The vindication of the large, 
two -valve, air-cooled cylinder. 
The Engineering Division two- 
valve X cylinder with 188 cubic- 
inch displacement develops 133 
pounds per square inch brake 
mean effective pressure at 1800 
revolutions per minute; approxi- 
mately 166 pounds indicated mean 
effective pressure. 


I T will be impossible in 
this article to discuss 
in detail the develop- 
ment of the air-cooled 
cylinder by the Engin- 
eering Division, but the 
principal results may be 
briefly stated as follows; 

a. First development of high 
mean effective pressure air-cooled 
cylinders. “High mean effective 

K ire" in this instance refers to 
mean effective pressures in 
excess of 130 pounds per square 
inch, maintains over long periods 
of operation. 

b. Developmentoftheshrunk-in, 
aluminum - bronze valve seats. 
While this may appear to be un- 
important, no more than a glance 
at the troubles that have attended 
the use of cast-in, rolled-in and 
peened-ln seats and the general 
adoption of the ahrunk-in alumi- 
num-bronze seats in cast-alumi- 
num heads is required to prove 
its value. 

c. The development of the en- 
closed valve gear for air-cooled 
aviation engines. This type is 
presented m the K and M cyl- 
inders. The advantages are com- 
plete oil-bath lubrication of the 
valve gear, with consequent elimi- 
natiim of wear, partial compensa- 
tion for valve dearance, retention 
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this engine is superior to any air- 
cooled radial previously in exi^nce. 
Ite actual test-development-to-produc- 
tion status has been accomplish^ in a 
remarkably short time. Its perform- 
ance characteristics, particularly in the 
matter of smoothness and high-speed 
performance, are excellent. It has a 
bore and stroke of five and three- 
fourths inches, and a piston displace- 
ment of 1340 cubic inches. It is rated at 
400 horsepower at a normal speed of 
1900 revolutions per minute and 
weighs, bare, approximately 650 
pounds. It employs the familiar 
screwed and shrunk cast-aluminum 
head cylinder similar to the type M 
developed by the Engineering Division 
lor the R-1454 engine, but with the 
lower halves of the rocker box integ- 
ral with the cylinder-head casting. 
The cylinder has a spherical head, 
single intake and exhaust 
valves and shrunk-in 
valve seats. The crank- 
case is of forged duralu- 
min and carries a built-in 
rotary-induction system 
at the rear. 

N O more than men- 
tion has yet been 
made of the revival by 
the Engineering Division 
of the air-cooled, vee 
engine last seen in the 
R.A.E. 4 A engine in Eng- 
land. Air-cooled engine 
studies by the Engineer- 
ing Division led to the be- 
lief that a high-duty, air- 
cooled, vee engine could 
be designed to operate 
satisfactorily and would 
have considerable advan- 
tage, in the larger sizes at 
least, overtheradialtype. 
The advantages consid- 
ered at the time were re- 
Shortly after the successful com- duced head area, increased smoothneu, 
pletion by the Wright R-1 engine of highermaximum crankshaftspeedsand, 
the larger part of a 60-hour endurance chiefly* in the larger sizes, installation 
test, the Wright Aeronautical Corpo- advantage. In order to test the theory, 
ration, at the request of the United it was decided to rebuild a Liberty 
States Navy, began the development engine with air-cooled eylindera and 
of a large air-cooled radial of approxl- investigate its performance. It was 
mately 400 horsepower, designated the believed that if the air-cooled Liberty, 
Wright P-1 engine. This engine em- with 46 degree angle between cylinder 
ployed the screwed and shrunk alumi- banks, could be made to cool satis- 
num-head cylinder with, however, an factorily, there should be little difficulty 
unusual type of valve mechanism in in cooling any air-cooled, vee engine, 
the form of a push-and-pull rod across The first experimental engine was 
the top of the cyHnder. The engine built in the upright type and cooled 
has been developed through several very satisfactorily through three 
models, but its general acceptance as a torque-stand 60-hour tests. For airplane 
service type has been delayed by a instaUation advantages, the subse- 
series of unfortunate incidents en- quent «dr-cooled Liberty engines have 
counUred during its experimental been inverted. They have given an 
development. excellent account of themselves in 

The latest entry into the air-cooled flight service and, in direct compari- 
radial field, representing a very ered- sona with the most advanced repte- 
itable bit of engine design, is the aentatives of the air-cooled, radial 
9-cyUnder, 1840 cubic-inch Pratt- types in dmilar installationa, have ew- 
Whitpey Wasp. In many particulars, tainly showed (Confinned on page 182) 
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after' A SUCCESSFUL SHOT A MODERN DIANA IN AFRICA 

r. and Mr*. Martin Jahnton, mitk a group of their mMm Mr*. Jchnt 

Mp*r* and on* •/ the animal* lehieh they *hot 



ON THE MARCH IN BRITISH EAST AFRICA A NATIVE MOTHER 


The member* of the Martin Johnien expedition with their eamera* and other The native* poied for th* camera* for 

equipment packed on native bearer* and "African pack horeet” — eamele coneideration of B5 cent* a day 



The Camera as an Aid to the Naturalist 


The animal filnu and “atilla*’ taken by Mr. Mioito 
Johnaon have never been eurpaaeed. It woidd hardly be 
fair not to mention Mn. Martin Johnaon in the aaoMi 
^paragraph, for she handles a gun as learleelly, and a 
eamera almost as skillfully, as her huabwid. liiey havO 
Just returned from a thrm and one hall year sojourn in 
AMca. They brought bade 200,000 feet dt motion- 
idetore film and 7,000 “still’* photographs as a residt of 
their great photographic hunt, for they believe in uting 
the lens rather than the rifle. However, th^ also believe 


in preparedness and do not fare forth witiiout guns. 
Mort M their records were made on the shores of a lake 
on the Abyssinian border which the Johi»M>as named 
“Paradise lAke.” Large numbers of wild aidmals from 
the surrounding country come there for water and forage. 
Mr. Johnson, in an interview on his arrival, said that 
there were many Upns, elephants and rhinoceri, par- 
ticularly elephants, which showed great fpndnem for the 
sweet potatoes in the Johnson garden. iSe Mso spoke 
of hons which had never heard a rifle shot and wtee 






fearless of men. Mr. Johnson said he easily made pictures 
of them vith his still and motion-picture cameraa, while 
Mrs. Johnson stood near by with a rifle, ready to shoot 
if necessary. The rifle, he said, was used rarel^, and the 
pictures showed the animals serene and unsuspicious. 
The original negatives made by the expedition will be 
present^ to the American Museum of Natural History. 
Their next expedition, which they expect to start soon, 
win be into the Congo to make pictures of the gorilla, 
the habits of wUeh are still Uttle known to scientists, and 
of the okapi, a curious animal which has rarely been 
photographed. The films shown at the American Museum 
of Naturil History were wonderful and the lecture had to 


be repeated immediately to accommodate those waiting 
in the exhibition galleries. What proved to be most 
Interesting was the spirit of friendliness, almost politeness, 
which the animals showed to each other at the drinking 
places. How Martin Jc^naon entered motion-picture 
work is worth recording. Jack London went to the 
^uth Seas in 1908 aboard the Snorie and Martin Johnson 
officiated as photographer and cook. When the vessel 
touched at one of the South Sea Islands, he saw for the 
first time a motion-picture camera, operated by two 
l^nehmen. They grew tired of their job and put their 
apparatus in Johnson's hands. Since that time his ffims 
have had no superiors in wild-life cinematography. 






NEW TE»T.BBATS AUB18 
Whether a man— or a woman— has been drinUng 
or not can be proved with tbia new apparatua 


HOW MUCH WILL A WOODSCRBW HOLDP 
- A lot more than many of ua think. The United. Stataa Bureau of 
Standarda haa Juat been finding out. by meana of teeti o^JUtOP^wrewe 
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NBW GOLOR-MATCHINO MACHINB 
Mon U(»iniethatttlMliaiiianey«isihatMehlnodBvdoped 
by Fro f nwi i Hirdy and Cunidnibam o( Barton ”TMb’* 


HUGE BLBCTRIG LOGOMOTIVB 
Now In UM In SwltMrUnd, it w«ii^ 288,860 pounds, la 66 feet 
long, and hM aix alacMc motors ot 4600 total honepower 



"IpREPARING*’ bamboo OYSTBR-Sncu ” WHERE THE OYSTERS ARB COLLBCTBO 

Tht •tickt jtpon ukieK oyitort ar« to bo arowA aro opUt from At thU itatio* in Fonnooa, tho half ohoUo aro loft on tho 

btrgo pioeoo, iooipktod at ono end, and annfc in tJU toator «n<b of the otieko to provido moro lurfaet for tho nozt crop 



OYSTER BED AT AMPING, FORMOSA OYSTERS ON BIRCH BRANCH 


MO tido, thowo port of tho orrangomt 
ft for tho oatMoation of largo ogotor n 


Oysters Now Grown On Trees 

For many years, the natives of the island, of Formosa larvae. Coupled with this must be a method of suppMnE 

have been eultivatii^ oysten inaerude way, but it a dependable source df the larvae, and it is in tto work 

remained for the United States Bureau of Udiffles to that Mr. Wells has been engaged for the past few'^bars. 

apply modern seiOnoe to the problem and provide over* It must be udersteod that the first ten days to two weda 

crowded oysters with places where they live and of the yb^ oyster’s life are spent in a free, floating 
mature in comfort and with a low mortality mte. One fif condition, ^ere it is «tposed to many dangers. After 

the prime reasons for the decrease of the oy|rtor industry this time, the oyster attaches its^ to some Stationary, 

in this country has been the fact that oyster beds bscpme clean object, and grpws there (or the reit of its life. If 

so crowded that thousands of the bivalves die before there is not ample room, the eyststs crowd each ot^ and 

they attain maturity. According to William Firth Wtils, a large majority of them find it impossible to su^ve. At 

<A the Conservation Commission of the State of New Milford, Connecticut, birch brandies are being placed in 

York, the solution of the problem reeolvee to one <A pro* oyst«r beds to serve as permanent .homes Unt aystei% 

viding dean places of attachment for the drifting oyiter and thus far the esperiment ii sueoesshil. 
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Household Inventions 

Devices Illustrated on This Page Make Housework Easier 

CONDUCTED BY ALBERT A. HOPKINS 
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AilgiUf }937 

Inventions in the Fiel 

d of Sport 


GOLF BALL CLEANER 

^ 1 

No longer will it be necessary for the golfer 
to get his hands covered with sand and 
water as he deans his ball at the tee, 
providing the new ball cleaner shown in 
the foreground in the illustration at the 
left is used. With this, the IM is inserted 
in a slot in a vertical member, the latter 
is drawn Up and ,down, and the ball re- 
volves between two brushes. It is said 
that by this action the ball is thoroughly 
cleaned, yet the enamel finish is not 
harmed in the least. Carefully deaned 
balls are easier to find after a long drive 




SEAT FOR THE BABY 
The folding mt shown above enables tbs 
child to see whst is going on, at the same 
time keeping him out of mischi^ 




MINNOW BUCKET 

This cover eonverta any ordinary pail into 
a minnoar bucket. The cover la held in 
place by aeveral metal spring damps 
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SPORT UMBRELLA ^ 
Lwie umbrellas made of heavy twill, and 
with strong trainee, are now on the market, 
designed to be used fur various purposes 
such as those shown at the right and below. 
An umbrella of this type may be securely 
fastened to a sport roadster to serve as an 
emergency top, or can be quickly removed 
and used as a beach umbrella. A window 
in the umbrella contributes toward safety. 
It is said that when on a car, the umbrella 
id not disturbed, even at high speeds. 
In a test conducted at a speed greater than 
70 miles per hour, the umbrella stayed 
firmly in place, showing no tendency 
toward buckling or other damage 
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The Scicsntifid American Digest 

A Review of the Newest Developments in 
Science, Industry and Engineering 

CONDUCTED BY ALBERT O. INGALLS 


The End of the (Md-Fuhloned ‘driveways, et cetera, and can be erected The NeW Sdence and the Old RellRlon 

practically aU large eideg have cla^p* arrangements which enable the ^ 

r ordinances requiring a sidewalk various members to be fabricated to suit <“ ^ think, will 

bridge on each building operation. In actual requirements on the ground, with* Intneat Senamno AinucAM readers, as 
the past, very Udle attention has been out necessitating drilling of bolt holes, doea Dr. Thomwell Jacobs' "The New 
given to pt^iitvidihg a sidewalk-protection The columns are made of four-inch Science and the Old Religion.” Dr. 



bridge which would combine the two 
vital essentials, namely, safety, and good 
appearance. There is no tigM during 
normal business periods when there are 
not a great many of these structures 
standing on or near the city streets. 

With the idea that a considerable sav- 
ing could be effected if contraetora used 
soHM standard steel supporting-structure 
to meet varying conditions found on 
different operations, a modem steel side- 
walk-protection bridge has-been devel- 
oped. This can be erected and dis- 
mantled more rapidly than the old type 


steel pipe and the supporting beams are 
eight-inch, 26Hrpoonds-per-foot steel I- 
beams. The connecting pieces are of 
one and on^half inch steel pipe. On the 
steel I-beams, a wooden nailing strip is 
bol^ to provide for attaching the 
wooden bcama 


C^omla Redwoods to be Tried in East 

F irst experiments in planting Cali- 
fornia redwood trees in the east tor 
commercial purposes will be made short- 
ly, when a small shipment of redwood 


Jacobs is president and founder of Ogle- 
thorpe University, Atlanta, Georgia. He 
is a Southerner and has obviously kept 
in mind while writing his book the re- 
cent epidemic of anti-evolutionism in 
the South. The work is not, however, a 
polemic. Evolution, organic and inor- 
ganic, takes in nearly everything in the 
universe, and so does "The New Science 
and the Old Religion.” It begins with 
the stars and ends with written history, 
touching in its broad sweep the sciences 
of astronomy, geology and paleontology, 
biology, anthropology and many others. 



of wooden structure. Also, compared aeedllnga will be set out tn Natural 
with the old-fashioned type, it does not Bridge and other national forests of 
interfere with the orderly movement of Virginia, H, It Sears, supervisor of 
pedestrian traffic. Natonl: Bridge forest, has announced; 

The new steel snpportingHrtmcturo la -The-ndwood will be planted on Back 
constmeted of stmidard units which can Run, nsiar Natural Bridge, in the local 
be erected in such a manner that tiie forest. 'It Will be given a try-out on 
width of the passageway leay be varied experimental . plantations of the other 
to suit conditions. The distance betfween Virginia pre ser v es . The woilt is being 
colnouu may be varied in a kmgitndtnal done la cooperation with the state for* 
direction to provide for obatmetione, eater at GharlottaarvUle^eiencs Serviee. 



How the structure Is dHffivsd tu- 
istbir. itway hedlsata^ijrS^ 
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Aa the title impliet, Dn Jacoba hae 
not avoided religion. Far from it. Kia 
main theeia ia ^t there ia religion in 
adence, aeienee in religion, and between 
the twOf nothing incompatible. The book 
ahoidd alao be read by the intelligent 
fundamentaliat, whom it would not offend. 

The compoaition and preaa work, it ia 
intereating to note, were done entirely 
by the atudenta of Oglethorpe Univeraity 
at the Oglethorpe XJnivendty Preaa, and 
the work ia creditable. The book ia un- 
uaually well illustrated, largely by im- 
portant illustratlona judiciously chosen 
from the works of such well-known scien- 
tiata as Millikan, the physicist; Hale and 
Lowell, the astronomers; Chamberlin, 
the eosmologist; Scott and Osborn, the 
paleontologists; Sloeson, the chemist, and 
Hae^el, the biologist. The price is |3.76 
postpaid. 


Teian Inventa Gnlvert “Gopher*’ 

I N the past the only method for installing 
culverts has been to cut out half of the 
pavement, place one half a length of culvert 
and then backfill, allowing traffic to use the 
other half of the pavement in the mean- 
time. In like manner the other half of 
the culvert was placed. It was, of course, 
then necessary to let traffic travel over 
the backfill for some time to insure iU 
compactness before the concrete could be 
replaced. In order to allow continuation 
of traffic, only half the roadway could be 
poured at one time, as it was necessary 
for the concrete to atand several days 
before it had sufficient strength to carry 
traffic. This method was unsatisfactory. 

For some time F. E. Wilson, County 
Engineer of El Paso County, El Paso, 
Texas, had been figuring on a method of 
placing these culverts under roads without 
eutUhg the pavement. Not long ago the 
matter was taken up with C. A. Campbell, 
a well-drilling contractor of El Paso, who, 
with available aecond-hand equipment, 
worked out the plan and rig used for the 
illustrated installation. The plan was a 
success. The pipe was Ihstalled and the 
pavement was not cut. 

The plan was to use a motor with the 
drive shaft extended to the length of pipe 
to be installed, with cutting blades attached 
to one end. This shaft was held in place 
in the center of the pipe by blocldng at 
four different places. A trench was then 
dug outside of and at right anglea to the 
pavement, sufficiently wide, deep and long 
to place the engine and the entire length 
of pipe, all assembled on a skid track in 
the bottom of this trench. By means of 
blocking and a small three-tun jack, the 
pipe was then pushed up against the em- 
bankment to be cut through. As the 
cutting took place ahead of the pipe, block- 
ing and jacking of the pipe into place 
continued until the entire pipe was put 
through, pressure being put on the cutting 
blades at all times. To take care of the 
dirt coming back through the pipe, 
another shaft, driven from the main shaft, 
was run through the pipe, with a nine- 
inch cotton-se^ oonveyor riding in a 
smooth rixteen-gage sheet-metal form. 
This delivered the dirt to the rear end of 



did the hardest part of the work 

the pipe where it was easily shoveled 
out of the way. 

Experience has already indicated that ■ 
few changes should be made in the rig. 
First, the main shaft should not be driven 
direct with the drive shaft of the motor 
but should be geared down. Second, the 
shaft should carry a second set of cutting 
projections heavier than the blades and of 
a smaller cutting diameter, placed in front 
of these blades, for roughing out the open- 
ing. Third, a flywheel should be used 
on the shaft. Other improvements than 
these undoubtedly will be made, but these 
three were most forcibly brought to at- 
tention during the first trial. 

On this one installation, setting up 
the rig and placing the pipe (which was 
an armco iron pipe, 24 inches k diameter 
by 26 feet long) took five days and prob- 
ably cost aa much aa the old m^od. 
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Poison ivy . and Its wflst>coast ralatlve, poison oak, ar* very much alike in 
ganaral appearance. They ^ow either as climbing vines or as erect, slender- 
stemmed shruba from under^ound rootstocks, and are distinguished by 
tlu^ glossy, green, three-part iMves, unlike thoseof any oth«' common plant 


but it is believed that after a few installa- 
tions, pipe^ of this sise^ and ^length ^ 


Ftdaon Ivy Gtmquowd by 
Simple Chemicals 


“POISON IVY, the bane of the vaca- 
^ tionist’s existence, is with us again. 
Remedies by the hundreds are recom- 
mended by doctors, by druggists, by old- 
fsshioned housewives. Some of them 
work; some of them just serve to keep the 
patient in as cheerful a frame of mind 
as possible until the afflicted place gets 
well by itself," says Dr. Frank Thone, of 
Seiene* Serrtee, ‘*Tb» handling of ivy 
poisoning, and <d its kindred ailments, 
oak and sumac poisoning, is still in a more 
or less chaotic condition. 

"Scientific order, however, is being 
brought out of it by the efforts of botanists, 
chemists and ph^cians," continues Dr. 
Thone, "and now there are a few standard 
remedies, and what is even better, stand- 
ard preventives, that anybody can have 
his comer drug^ mix up in few minutes. 
There is nothing patent or proprietary 
about them; they are all old familiar 
chemicals, and they do not cost much. 

"The iMst remedy is axiomatically one 
that destroys the cause of the ailment, 
and it is for this reason that Dr. James 
F.'Couch, of the United States Department 
cff ^Agriculture, expert on poisonoia plants, 
recommends the uss of a solution of per- 
manganate (ff potash to stop the itching, 
blistering irritation that follows contact 
with poison ivy, poison oak or poison 
sumac. Five percent Af the compound 
in water is all the prsscription your drug- 
gist will need. Bathe the afflicted sldn 
freely with ttls solution, swabbing it 
on with a bit of cotton or soft cloth, and 
the p<dson will be oxidised and destroyed. 
This treatment leaves a brown stain 
on the skin, which can easily be removed 
in any one ot a number of ways. A 1 
percent solution of oxalic add. Dr. Couch 


says, is the qmekest means. 

"But oxalic acid is a poison, so thgt if 
you an afrtdd of children gstting hold of 


it, you may use instead a 1 percent solu- 
tion of sofflum bisulphite, or even just 
plain soap and water, though the latter 
to a bit slow in taking off the stain. If the 
skin has been very much broken by 
scratching or otherwise and to raw, the 
onlic acid will cause a temporary stinging 
and soap and water Is preferable for remov- 
ing stains from such sensitive surfaces. 
If the skin to very tender, the solution of 
potassium permanganate nuy be diluted 
with water before using. 

"The permanganate treatment to recom- 
mended only as a remedy for poisoning 
that has already taken placei Persons who 
know that they are likely to be poisoned 
may prevent the plants from harming 
thra with a wash devised by Dr. James 
B. McNair, d the Field Museum, Chicago. 
This eonstots d a 6 percent solution of 
ferric chloride in a fifty-fifty mixture of 
water and glycerin. This to to be washed 
on all expo^ parts of the skin and allowed 
to dry there, befwe going where the 
dangerous we^ grow. The iron in the 
che^cal combines with the poisonous 
principle of the ivy and changes it into a 
harmless, non-potoonous compound. 

"This 'iron cure’ has been thoroughly 
tested by prdessors and students d 
the botany department at the University 
d Chicago. Their field trips take them 
through much poison ivy and poison sumac 
country, especially in the famous Lake 
Michigan dunes. Before they began to 
use Dr. McNair’s treatment, ivy and sumac 
poisonings were taken as a part d the 
natural hasards d a sdentiflc course, 
but new they are rare occurrences. 

"Dr. -McNair disclaims credit for the 
first discover that a solution d an iron 
salt will help in the treatment d ivy 
pdsoning. bdsed, it would be bard to 
think d something to put on an ivy- 
blistered akin that hu not already bew 
tried, for the boon or leas suthentie reme- 
dies he lists in his monograph run literally 
into the hundreds. Common copperas, 
e^eh is sulphate d iron, is used in 
some parts d the South, and iron saHa wttto 
suggssted by physicians many yeata.^ ago. 

"But Dr. McNair was timftist-iain 


extracted the pdsonons principle d the 
plants in a concentrated form, anaylaed it 
chemically, and found that when mixed 
with an iron solution it became insoluble 
and was no longer poisonous. His claim 
to recognition therefore rests on the fact 
that he first firmly established the 'iron 
trestment’ d ivy poisoning on a adidly 
scientifle basis, especially as regards its 
value as a preventive. 

‘‘Poison ivy to more d a terror than it 
has cause to be, for all scientista who have 
studied the subject agree that many 
persons, pwhaps even a majority, are 
more or less inunime to it. No one, says 
Dr. Couch, to absolutely ivy-proof; he can 
raise blisters with the squeesed-out sap d 
the plant on the sldn d any one hardy 
(or foolish) enougn.to volunteer for such 
an experiment. . But many of these same 
persons can walk around in it all day, or 
pull it up by the handsful, with no iU 
effect whatever. 

“But this shoidd not encourage these 
lucky ones to be too reckless. Immunity 
to poison ivy does not always stand at the 
same level, but apparently suffers occa- 
sional let-downs, and if one happens to get 
poisoned during one of these low sp^ 
he never recovers his lost immunity, but 
remains susceptible for the rest of his life. 

"Dr. Couch states also that ivy poison- 
ing to really a double effect. The blister- 
ing and itching are caused, he says, by the 
substance which Dr. McNair isolated and 
named ‘lobinol,* and the swelling and 
reddening of the afflicted parts, together 
with the general ‘all-gone’ sick sensation 
that so seriously affects many poison-ivy 
patients, are what to known as an ‘allergic’ 
reaction, more or less analogous to most 
kinds d hay fever, and are probably due 
to some other poisonous substance not 
yet identified. Persons who are susceptible 
to the blistering effects of the ivy are often 
quite immune to this allergic reaction. 
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Tat thU put of th« poiMning eflecti the 
vurioui chemical treatmenU recommended 
tor the hliaters and itching are of no use; 
all the patient can do is go to bed and keep 
quiet uotU he feela better. 

"But alter all haa been said about 
remediea and preventlres and the fortunate 
immunity of many pereona, the beat pre- 
aeription for polaon ivy and its relativea ia 
to know them when you see them, and 


Another Tranamutadon 
Everlment Falls 

T he dream of the ancient alchemists, 
thong'ht to have been realised by the 
transmutation of hydrogen into helium 
by Drs. Frits Paneth and Peters, noted 
German chemists, has had to go back to 
the status of a dream once more, ac- 
cording to a report in the German seien- 
tifle Joumal JMe Vmtehau, 

Prof. Paneth has himself retracted 
the claim that he changed one element 
into another, because of the discovery 
of two hitherto nnsuspeeted sources of 
error in Ms apparatus. Ultra-minute 
quantities of helium were held absorbed 
in a mass of asbestos, used in the ap- 
paratus, and a still smaller amount was 
dissolved in the glass tubing. These 
hidden traces of gas came out when 
heated, and infinitesimal in amount 
though they were, they registered their 
presence and thus led to the mistaken 
impression that helium had come into 
existence where none had been before. 

Prof. Paneth recently spent several 
months at Cornell University as non- 
resident lecturer in chemistry and much 
of his time was spent in research upon 
the problem of transmutation. His ex- 
periments were also repeated in the 
chemical laboratory at Princeton Uni- 
versity with his cooperation. The Prince- 
ton chemists are understood to have been 
unable to bring about the transmutation 
of hydrogen into helium. 

— Science Service, 


Starting out for the 
scene of a motor 
accident. Tbeaetwo 
officers of the only 
automoUlehomidde 
squad in the United 
States are equipped 


and a portable type- 
writer penult taking 
evidence on the spot 



*‘lce Concrete," a Remarkable New 
Building Material 

f*TCE CONCRETE’’ is the name of a 
* new, porous snd light building msterial 
reesntly Invsnted in Finland. This new 
nbstsnea is made of cement and sand, 
Hks any other concrete, but it differs 
mtiy from ordinary concrete in that it 
us basn made extremely porous by 
mixing it with ctushed ice snd snow. 
Than the moisture is evaporated through 



heating. By this process the block or the 
brick is honeycombed evenly by tiny 
pores. No editions] water in composi- 
tion is needed since the water required is 
formed through the melting o( the ice or 
snow. 

The degree of porousness of this concrete 
can be aeeurstely determined in advance 
by the quantity ot ice nr snow used. Con- 
sequently, the weight of the materiel is in 
dii^ relation to the number and the siie 
of the pores. It is possible to use as 
much as from 50 to 80 percent of ice or 
snow In the mixture, thus producing 
millions of minute pores throughout the 
material. In Finland, Sweden and Den- 
mark numerous buildings have been 
erected, using ice concrete. 


the increasing haurds of every- 
V" day motoring. Traffic Commissioner 
Edward J. Donahue of the Cleveland 
police department has organized a special 
Homicide Squad in hopes of curbing 
deaths which have been caused by careless 
driven. The squad, which is the only 
one of its kind in the country, is supplied 
with complete photographic equipment, 
including a darlooom for developing pic- 
tures ti^tt immediately after accidents, 
two offices snd ownplete files for keeping 
rscorda. 

’There ii alwayi a sergeant and one 
patrolman on duty awaiting the call that 
a aerioua accident hu occurred. Both 
men are trained in the use of cameras snd 
draughting matwials for making sketches. 

When an accident has occurred, these 
offleera start out in their own motor car, 
one taking a camera and the other a port- 


A machine for mix- 
ing and casting por- 
ous "ice concrete” 
blocks. The proccat 
consists of mixiag 
concrete with crush- 
ed ice or snow, cast- 
ing the blocks, and 
removing the mote- 
ture by heating. Thle 
method produces 
biockswhldi are gor- 
ous to a degree de- 
pending on thg 
amount of tea or 
snow sataring into 
the orktioMl mixture 


able typewriter. Arriving on the scene, 
they take pictures from every angle, a 
complete report is typed on the spot and 
lU available witneeeee, including the drivers 
and occupant! of the cars involved, are 
brought to the office of the squad. 

Forty-three drivers have already been 
convict^ for manslaughter. Convlctione 
for careless driving and failure to stop 
after accidents run into hundreds. 


Pdlce Prove Long on Brain Power 

O NE California town, at least, has a 
police force with intelligence aver- 
aging higher than that of college fresh- 
men and army offleera. This announce- 
ment, following on the heels of state- 
ments that policemen in American ettiet 
are short on brain power, is the result 
of an investigation made at Palo Alto, 
California, by Maud A. Merrill, of the 
psychology department of Stanford Uni- 
versity. 

The investigation was designed to find 
out whether men of comparatively Mgh 
intelligence and ability make good police- 
men and are satisfied with the work, 
Miss Merrill reports in the Journal of 
Perionnel Reeearch, 

For two years, each applicant for the 
Paio Alto force has been given the Alpha 
intelligence test used to grade the men- 
tality of United States soldiers during 
the war. Out of 113 applicants, 80 were 
chosen on the basis of their Intelligence, 
together with the impression they made 
on the exunlnera. 

"The average Alpha intelligence score 
of men who have remained on the Palo 
Alto police force for two years is 14SJI, 
a score Mgfaer than the average for army 
officers and higher than that reported as 
the freshmen average at many colleges,'* 
seye Miss Merrill. 

"The median score of men who have 
been discharged for inefficiency or for 
conduct unbecoming an officer is 187. 
Men who left voluntarily for better iobs 
have a median score of 171.6. One of 
these men IMt the police force to go 
toto grand opera." 

The median Alpha score made by 
wMte drafted soldiers was about 60. 

—Seienee Service. 


ExtremeiF Haiti AUoy Deflca W«ar 

H OW the revolving 'cutter of a hy- 
tiranlie or suction dredge wna pi«- 
teetod with an extremely hard alloy 
ealM "fteUite," which redMa wear to a 
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In this currsjtlis rad hardneM of stellite Is comparad with that of hifth- 
apeed sted. Dotted curre raprasents ateUlte; solid line rapresents the sted 

nmarkable degree. Is explained in a that the digging was such that the life 
cent iMus of Oxv-AeetyUne Tipt (New of the rotary cutter would be only about 
York). These cutters work deep in the six weeks. As this is a steel casting 
mud, clay, sand and gravel of harbors about four feet in diameter and four 
and an ordinarily subject to extreme feet long, wdghing about 3600 pounds 
wear, necessitating frequent replace- and worth 800 dollars f. o. b. the Amer- 
ment. But when coated with stellite, ican foundry, the question of a dupll- 
their life is multiplied several times, cate for replacement immediately arose. 
Stellite is an alloy of chromium, cobalt "Each of thh six cutter blades is about 
and tungsten. It retains its hardness 12 inches wide, the cutting edge being 
up to a temperature of 1830 degraes, three eighths of an inch thick, inereas- 
Fahrenfadt, long after steel tools have ing to about one inch at the rear end. 
softened, and for this reason it is fre- Use wears the blades down until four 
quently used for machine tools. Says or five inches wide, when replacement 
Oxy-Aeetylene Tip$; is necessary. 

"As the cutter loosens the dirt, it is “In view of the expense of the cutter, 
drawn into a suction pipe by a power- and the possible delays in delivery, it 
fnl centrifugal pump, and then forced was proposed to protect the cutting 
out through the discharge pipe to the edges with stellite, 
point of disposal. Ob^ously the cutter «Por this purpose a band of stellite 
blades wear very rapi^y, replacement about four inches wide and 26 inches 
is an ever-present problem, increasing long was to be applied along the inside 
In seriousness as the dredges are used and outside faces of the cutting edge of 
in more remote localities. each blade. (This stelliting proem is 

“Recently a dredge was sent to a based on the fact that stellite melts at 
South American harbor. It was known a lower temperature than steel and ad- 


heres very tenaciously when properly ap- 
plied. It is used in the form of welding 
rod and an oxy-acetylene blowpipe fur- 
nishes the heat necessary. 

“As will be evident from the accom- 
panying illustrations, welding was com- 
plicated to a certain extent by the curva- 
ture of the blades, which made it neces- 
sary to change the position of the cutter 
at brief intervals. The stellite coating 
was three-sixteenths to one-quarter ot 
an inch thick, 160 pounds of the alloy 
being required for the six blades. Ths 
casting was very rough and had been 
painted, all of which tended to impede 
the operation. It therefore took about 
106 hours to complete the work. 

“This protectlrijf layer brought the 
total cost of the cutter up to 1700 dol- 
lars, a little more than twice the cost 
of the unprotected casting." 

Further Interesting facts about stel- 
lite appear in a booklet published in 
Kokomo, Indiana. While the fact that 
stellite retains its hardness up to 1830 
degrees, Fahrenheit, is a great advan- 
tage — in fact, one of the principle ad- 
vantages of the alloy — this advantage 
actually militates against the material 
when it comes to working it, for the bar- 
est grade of stellite can neither be forged 
nor machined; grinding is the only 
method of modifying the shape of the 
casting. However, a softer variety of 
the alloy is made, which can be rolled, 
forged and stamp^ at the temperature 
named; this is comparable to the harder 
variety in resistance to abrasion and 
corrosion but is inferior in hardness. 

Stellite is deposited on metal by the 
process of fusion welding, as shown in 
the accompanying illustrations, and the 
process is best accomplished by the oxy- 
acetylene flame. The relative resistance 
of stellite, as compared with steel, varies 
from four to nine times. Most acids 
and reagents do not attack it Among 
its varied uses are for well drill-bits, 
dentists’s instruments, dies, knives, and 
machine tools. It also has been consid- 
ered as one of a number of candidates 
for the material from which the mirror 
of the projected 12,000,000 dollar, 26- 
foot reflecting telescope might be made. 
Its reflecting power is 68 to 83 percent; 





A Department Devoted to the Advancements Made 
in Industrial and Experimental Chemistry 

CX)NDUCTBD BY D. H. KILLEFFBR 


BoU WeevU Control 
'THE ever preselng problem of protect- 
^ ing growiiiK cotton from the ravages of 
the weevil haa been given aeriotu study 
by members of the Chemical Warfare 
Service at Edgewood Arsenal, with the 
re&ult that much light of great probable 
value has been abed upon it. Inveatiga* 
tions Involving more than 1000 possible 
poisons and poisonous mixtures and their 
action on more than 160,000 boU weevils 
are reported in a recent number of /n- 
duririal and Enginaering Chemistry by K. 
W. Walker and J. E. MilU. While this is 
merely a progress report, it shows that 22 
materials possess a toxicity for the boll 
weevil greater than that of calcium arae- 
late, now considered the standard, and 
cause less injury to the plant itself. 

In discussing this investigation, an edi- 
torial in the same issue of Industrial and 
Engineering Chemistry sUtm: 

“One interesting result of investigations 
made by the Chemical Warfare Service 
lool^g to the better control of the cotton 
boll weevil has been the development of a 
process which promises calcium arsenate 
in acceptable phyrieal form at lower costs. 
The extent to which the cotton farmer can 
employ ealdum arsenate b determined by 
the price of cotton and its relation to the 
price of tills chemical compound. While 
both fsloes fluctuate between wide limits, 
it Is obvious that a uniformly low-priced 
arsenate would encourage its more fre- 
quent and extensive oae, thereby affording 
a more complete control of the boll weevil 
and consequent lower production costs for 
tbs cotton farmer. The perfection of the 
proosM is another indication of the peace- 
time utflity of the Service." 

The investigations included not only ma.- 
tirials which nflght be poisonous to the 
wesvib but Slso studies pf odmrs and flavors 
timt milht attract or repti them and of 
varichiT' frritaats that might drive tiiem 
stating their conelusloa, theee 


a^ tbtir findtegs as 


apparent density of the fluosilicates, it 
requires from two to four pounds of 
them to cover effectively the same area 
that one pound of commercial calcium 
arsenate will cover. These commer- 
cial fluosilicates show some injury to 
the cotton plant. So-called ‘light” 
and “extra light” commercial materials 
containing less sodium fiuMilicate are 
still too dense from the standpoint of 
covering power, and their effectiveness 
is decreased with the lowering of the 
NaiSiP« content, Also, the plant In- 
jury is decreased. When the NB|SiF« 
content is reduced much below 80 per- 
cent, the material is not so effective as 
calcium arsenate. 

“2 — A special fluosilicate made at 



This large drawing shows the boll 
weevil, an Inaect which the science 
of cheinistiv ie combating success- 
fully by the methods described 


Edgewood Araenid, containing about 
80 percent NatSiP. and 20 percent 
SlOi, is at lea^ as effective on a pound 
per pound hstis as calcium arsenate, 
and the plant injury caused by it is of 
low economic importance. 

“8 — ^Barium fluosilicate, made in the 
same way as tits sodium fluotilicate, 
containing 90 percent BsSiPs 


ahit itihBt injury. The toxicito of ti 
barium fluosOieates in gme^ is som, 
w^l^kgs/than that of the sodium 

“4— 'When the dust is appHed to the 
plants live days briore the weevils are 


urn fluosilicates cause at least as great 
weevil mortality as freshly dusted esl- 
cium arsenate. Calcium arsenate ap- 
plied five days prior to the introduction 
of weevils in uie cage causes appreci- 
ably lower mortality than freehly 
dusted calcium arsenate. In theee 
tests the cages were covered to prevent 
rain from washing the dust off the 
plsnts. 

"6 — Specially prepared calcium ar- 
senate containing only 24 percent SN 
senic as AsiOf, the arsenic being con- 
tained mainly in the coating oi each 
particle, la equally as effective as com- 
mercial calcium arsenate and was 
non-toxic to the plant in theae testa. 
Calcium arsenate mmilarly prepared, 
containing only 10 percent A^O,. wa 
leaa effective than commercial calciui 


itain any deairM percent- 
age of arsenic as AsiO, by beating the 
requialte amount of AsiO, with pre- 
cipitated chalk in the presmice of air at 
a temperature of about 660 degrees, 
Centipade, for one hour or less. 

"7 — Barium fluoride and cryolite 
are at best only slightly less effective 
than calcium arsenate on a volume for 
volume basis and cause no appreciable 
plant injury. They require an in- 
creased poundage per acre over calcium 
arsenate, however, and no economical 
means of adapting their physical prop- 
erties to overcome this hss yet bem de- 
vised. 

"8~Whi]e small percentages ct 
AhO, adsorbed on coal dust showed 
definite weevil toxicity and practically 
so plant injury, they w«e not so sffee- 
tive as calcium arsenate. When these 
percentsgee were increased, they caused 
osfinlte plant injury wltiiout raisbg 
the weevil toxicity to a point equal to 
tiuit of ealdum areenate. Four per- 
cent of arienic trioxide on coal dust 
killed the plant. Arsenic trioxidc is 
dsflnttelymwe toxic to both tbs iflant 
and tbs wesvU then areenlc pentoride. 

“9— Very insoluble organic arsen^ 
cals of known high general toxicity, 
es diphenyiamine ehloroarsfn*. 


weeri^^owfaig probably to thdr low 


sgi'bntipic ambrican 


Augutt ittr 


"lOonwUainanr tMto indie^ tiiat 
th« ItooriUaktM in cboluMihBbtitrM 
$n at htet m tosie to <he boD woavfl 
u oaletum amnate in oMlarna 
tuna. It to furtto indieattd in turn- 
War taata that mo l aia t i mixtum cf eai- 
oum anenata an about aa toiic to 
tha mavO u calcium araenata duat 


muron eonwnmg um aame amoimc 
of ealdum ananata. . ^ 

“11— Unfavorabla wm^er and crop 
Gonditiona mada it impoaaible to make 
tniatwortinr oompariaona d tha rela- 
•tiva ^aenvenaaa of the fluodlicates, 
the apodal oaldum araenata, and conn 
merdal ealdum araenata from the one- 
aen plot taata made to date. All thaae 
matadala ahowed definite weevil con- 
trol and there waa no plant injury ap- 
parent on field cotton in any eaae. It 
la hoped to eatabliah the nlative effeo- 
tiveneaa of theae materlala during the 
preaant year. , 

“12— There la little hope of poiaon- 
ing the boll weevil in the field by the 
uae of volatile gaaea. 

“18 — The following are varioua eati- 
matee pertaining to the weevil: 

Average weignt of a boll weevil 
(doea not include underaiaed 
weevila) 15.0 milligrama. 

Amount of air breathed by a boll 
weevil per hour, 0.83 cubic centi- 
metera. 

Minimum araenie required to kill 
a boll weevil, 0.0001 8 milligrama*. 

Average araenie content foimd in 
weevUa killed with calcium ar- 
aenate, 0.002 milligrama. 

Amount of water a weevil drinka 
per day, 0.02 cubic centimetera. 

•Powfbly ton Uxh. 

“14 — No aubataneea were found 
which definitely attracted or repeU^ 
the boll weevil. No aubataneea were 
found which irritated the weevil 
Bufficiently to make it fly. 

“16 — In earring out the directions 
of the Aaaociatlon of Southern Agri- 
cultural Workera and the Depart- 
ment of Agriculture for boll weevil 
control, the following auggeation ia 
made: When the initim weevil infeata- 
tiem ia below twenty weevila per acre 
or when it is. or has been, reduced to 
local infestation, the fight should be 
continued against the Individual wee- 
vila both by local poisoning and by 
picking up the fallen puncturM squares 
locally, as neceaaary, to insure the moat 
complete control possible. Advanced 
cotton and badly infested cotton 
should receive special attention in 
order to prevent multiplication of 
the weevila in these local spots and 



The three drama show the amount 
of water dr^ed from a normal 
trailer-load of garbage. The re- 
moval of this weight greatly faclU- 
tatee traneportatlon and allows 
more mateml to be carried In 
one of the trailers that are used 
later infestation of the entire crop. 
Sucoeas in the fight against over- 
wintered weevila will give complete 
security against any large amount of 
weevil damage.” 

Profitable Garbage Diapoeal 

T he municipal garbage-disposal plant 
at Indianapolis, treating 82,000 tons 
of garbage annually showed a profit of 
26,000 dollars on the operation during 
1926, according to Harrison E. Howe in 
a recent article in Induitrial and Engi- 
neering Chemietry. Mr. Howe begins 
his discussion by asking this question: 
“Is the garbage of an American city a 
material so valueless as to merit only 
complete destruction by fire, or is it a 
waste worthy to be classed as a raw 
material capable of yielding a profit 
when treated in accordance with most 
modern procedure?” He finally makes 
this statement: “It seems to have been 
demonstrated that when properly pro- 
cessed, American city garbage Is a ma- 
terial well worth working for its values 
and that this step in conservation can 
be widely recommended.” 

The crux in the matter of profit seems 
to have been the use of the newly de- 
veloped McCuIlough-Nolen dewatering 
device in collecting garbage and im- 
provements in its treatment. "This,” ac- 
cording to Mr. Howe, “consists in the use 
of metal trailers for the collection of the 
city’s garbage, these trailers being pro- 
vided with a false bottom which accom- 
plishes dewateHng to a remarkable de- 
gree. There ia simply a perforated 
plate over the entire bottom of the 


trailer, and m the garbage is dumped 
from each hbosehold container and the 
trailer travels along the alley route to 
the next house, the water it shaken ont 
and drains into the receiving compart- 
ment in the bottom of the trailer. To 
empty the water compartment, the gar- 
bage collector opens a standard two-inch 
molassra cock, and drains the trailer into 
any convenient sewer manhole. In the 
course of collection, the compartment 
may be drained three or four times and 
aa much as 200 gallons of free water 
may thus be eliminated without expense 
and to considerable advantage. 

“The advantages include the elimina- 
tion of some of the hazards of garbage 
collection, less odor and fly nuisance, and 
particularly the complaints of the resi- 
dents as to the spillage of garbage along 
alleyways and streets. The load is jcom- 
paratively dry and when covered with 
a tarpaulin is no more objectionable 
than any other truck or trailer passing 
through the streets. By eliminating this 
water, larger loads can be hauled and 
the capacity of the reduction plant is 
increased, the garbage is received at the 
plant in better condition for reduction, 
a large part of the odors about the re- 
duction plant is prevented and the de- 
watered garbage gives better products, 
which in turn means a larger profit on 
operation. The small amount of grease 
lost with the water is of no moment in 
the face of these benefits. 

“The trailers previously described are 
delivered at a receiving station which 
has a capacity of 400 tons of green 
garbage. The floor of this station is so 
designed as to permit the dewatering of 
green garbage to continue before being 
conveyed to the digesters. A special 
power scraper, making unnecessary the 
twelve men otherwise required to shovel 
the green garbage to the conveyor, has 
been installed and serves to move the 
mass to a floor conveyor.” 

The garbage thus collected and de- 
watered is passed over a magnetic pulley 
to remove iron and is then conveyed to 
rendering tanks where it is steamed to 
remove grease. The recovered grease 
has a ready market. The residue in the 
digestors is dried in a vacuum before its 
removaL A unique arrangement re- 
moves foreign matter from the prepared 
tankage and turns out a product con- 
taining less than 0.1 of 1 percent of 
glass and china and no free metals. 



Bits of china, oaotal nod the Itk^ often found In^bete, 
must be retnoved at tiw dispoael plant. Tm llhie- 
tratsd machines, called separators, accomplish thla work 
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UndberEh’a Tnuuadantic Fliftht 
l^OLONEL CHARLES A. UND- 
yjt BERGH left New York on Friday 
morning, May 21. at 7.62 A.H. and 
reached Parle on Saturday, May 22, at 
6.24 r.ic. Eaetern Standard Time, after 
flying for approximately 88 H houra and 
covering about 8660 milee. The average 
apeed of the flight wae about 109 milea 
per hour, aomewhat faater than he had 
eatimated. There ia no doubt that 
following winda favored the flight to 
aome extent. 

Barring aome fog, overcast condltiona 
and perhaps alight precipitation in the 
vicinity of the icebergs, the experts 
bad predicted fair weather in the mid- 
Atlantic, and only slight rain in a region 
of low pressure near Paris. Head 
winds slowed down the plane in the 
early stages of the flight, but this was 
more than compensated for later on. 
On the whole the experts’ predictions 
worked out well. The fog proved no 
insurmountable obstacle; "1 expected 
trouble over Newfoundland," said Col- 
onel UndWgh, "because I had been 
warned that the situation was unfavor- 
able. But I got over that hasard with 
no trouble whatsoever. However It 
was not easy going. I had sleet and 
■now for over 1000 miles. Sometimes 
it was too high to fly over and sometimes 
too low to fly under, so I just had to 
go throu^ as 1 could. I flew as low as 
10 feet in some places and as high as 
10,000 feet In others.” At the end of 
the Mght enough fuel remained for 
another 600 miles. 

Lack of sleep did not bother the extra- 
ordinary aviator. A couple of sand- 
wiches and a little water were rations 
enoui^; he counted on hunger to keep 
him awake. 

He struck the coast of Ireland almost 
exactiy at the plotted point, was escorted 
over the English Channel by a squadron 


of British planes, and had no difficulty 
in locating Le Bourget, guided by forty 
French flares. 

The tremendous ovation awarded to 
the unconcerned young man, and the 
world-wide enthusiasm aroused, will 
remain forever in aeronautical history. 

Before Lindbergh's wonderful flight, 
expert opinion had been inclined to 
favor the chances of Byrd’s America. 
Byrd had a three-engined plane and 
therefore greater power-plant reliability; 
two pilots, relieving one another at need; 
better vision and accommodation in the 
pilot's cockpit: a skilled navigator and 
all the instruments necessary for sight- 
ing the sun and checking position; a 
better supply of food and water; and 
above all human companionship. His 
expedition was also better prepared for 
accident with rafts, radio, signal flares, 
and a carefully rehearsed plan of action 
in case of accident. 

If the America had succeeded. Its 
triumph would have been perhaps a 
more convincing precursor of the com- 
mercial conquest of the Atlantic. How- 
ever, Lindbergh’s succem proved that 
personal skill and courage could offset 
somewhat greater engineering facilities, 
it must not be thought, however, that 
the gallant aviator was not fully pre- 
pared. He had worked long and ear- 
nestly, and to great courage was joined 
excellent equipment and much fore- 
thought. 

The Bagioe Used 

He had in the air-cooled Wright S 
engine or "Whirlwind," as it is pic- 
turesquely termed, a well-tried mechan- 
ism of remarkable lightness, efficiency 
and endurance. The design of this 
engine was begun on February 28, 1920. 
It has passed through a long develop- 
ment in successive models; the J-1, J-2, 
J-8, and J-4. The J-5 successfully met 


the rigid endurance tests of 60 hours at 
full throttle — far more severe than the 
requirements of actual flying. In one 
extraordinary 60-hour test, conducted 
in the hottest part of the summer, the 
average temperature was 160 degrees, 
Fahrenheit, at the point of entrance to 
the carburetor, and the power averaged 
296 horsepower at 2160 revolutions per 
minute, although the normal rating of 
the en^ne was only 200 horsepower at 
1800 revolutions, and the weight dry 
was only 60S pounds. Moreover, the 
Wright Aeronautical Corporation had 
the advantage of service tests in many 
Army and Navy planes, and of almost 
universal employment of their engines 
in commercial planea such as the Fokker, 
Ford, Keystone, Laird and Sikorsky. 
Among other records, the spectacular 
endurance test of April 12-14, when a 
Bellanca plane stayed aloft for 61 hours, 
11 minutes and 26 seconds, with a stock 
engine which had already had some 179 
hours of flight, was but a confirmation 
of the en^ne’s reliablility. Its fuel 
economy was moreover equal to that of 
the very best engines ever built. On 
the flight to Paris, the fuel consumption 
averaged less than 18 gallons per hour 
or over eight and one-half miles to the 
gallon. Even granting the following 
winds which favored the flight, this is a 
remarkable record of efficiency. 

The actual fuel statistics of tiie trans- 
atlantic flight as given in a cable by 
Lindbergh were as follows: "Consump- 
tion checked only to-day. Fuel, 482 
gallons, oil 11.8 gallons. Average revo- 
lutions per minute of the propeller 1600. 
Throttled down after take-off. Open 
to 1800 when climbing over sleet. 
‘Whirlwind’ engine functioned perfectly 
during entire flight from San Diego to 
Paris, and was in as good condition at 
Paris as at San Diego." The engine 
was therefore close to ita rated revolu- 
tions per minute throughout the flight. 



Th* Ryan Monoplane 

The Spirit of St. Louis, tee Figure 1, 
waa a atoek monoplane model built by 
the Ryan Airlinea of San Diego. The 
only ^terationi made were in the addi- 
tion of ten feet to the wing apan, in- 
ereaaing it to 46 feet; in fairing up the 
ahip in every poaaible way, such ae 
bringing the atrut enda arooothly into 
the wlnga; in placing the huge gaaollne 
tank of 426 gallona capacity in lieu of 
the paaaenger complement, and in 
totally encToaing the pilot’a cockpit. 
The encloalng of the cockpit waa in- 
tended to improve the apeed and fuel 
economy, aince the alighteat break in 
the fuaelage meana additional air re- 
aiatance. That it achieved theae enda 
ja ahown by maximum apeed of the 
craft, eatimated at 136 milea an hour, 
and by the fact that at the end of the 
flight, fuel for 600 milea remained. 

Speed and economy were purchaaed 
indeed at the expenae of diminiahed 
viiion. Aa aeen from our diagram in 
Figure 8, Lindbergh could aee only 
through a email aperture in front which 
he called hia "periacope,” or through 
the window at hia left. 

The plane fully loaded for the trip 
weighed 6200 pounda. Thla meant a 
load^ing of 26 pounda per horae-power 
and with a wing area of about 820 
_ .jare feet, a loading per aquare foot of 
wing of 18.2 pounda. The plane had 
dilRculty In getting off, touching ground 
twice before the final get-away, and 
ahowing the aloweat po^ble rate of 
climb at the atart. 

The get-aWay probably offered the 
moat haaardoua moment of the flight. 
Had the aacriflee of viaion not bMn 
made to get the taat deme of aero- 
dynamie refinement, Lindbergh might 
have failed to get dear. Hia boldneaa 
waa fully, luatified. It b abo an attri- 
bute to ue eUrllng qualitiea of the 
Ryan moni^lane that the huge overload 
waa auatained without atruetural modi- 
fleation other than the {nere.aae in wing 
apan, and that the groaa weight ot 6200 
pounda b ^e largeat ever auatained by a 
200 hoiaepower engine. 

The Coat ot the BquipBMal 

The actual coat of the Ryan mono- 


plane waa 6000 dollara. It waa built 
and ready to fly in 60 daya. The 
inatrumenta and the engine coat 6900 
dollara, bringing the total equipment 
coat to 18,000 dollars. This can hardly 
be considered expensive for the reauit 
achieved. 

Lindbergh's Pba of Plight 

To people who knew how carefully 
Commander Richard E. Byrd had 
planned to navigate, taking sextant 
obaervationa every half hour, and how 
difficult b the problem of piloting a 
plane on a straight course over water, 
where there b nothing on which to sight, 
it appeared that Lindbergh was taking 
a tremendoua chance in depending upon 
dead reckoning alone. His spectacular 
flight at night, from San Diego to St. 
Louis, did much to dbpel these doubts. 
At the end of the 1600 mile flight, he had 
found himself only 16 milea off St. Louis, 
having successfully allowed for drift, 
magnetic variationa and the special de- 
viation of hb compass. 

Lindbergh set out with the fullest 
confidence in hb ability to navigate 
the Atlantic. We must quote hb own 
words as to hb plans: "People forget 
that I will be able to check my course 
by the map all the way from New York 



tlw earth inductor compass fnne- 
dona. A dseerlpdon b flfreo in 
the text oo the opposite psfls 


to Newfoundland. Even at night I 
could do that, for unless the night b very 
dark it b possible to distingubh water 
from land. On a moonlit night it b 
very easy. The most difficult hours of 
the flight, the first 14. will be over land 
most of the way, and if I can get a good 
sight of the coast of Newfounffiand aa I 
leave it, I should be able to get my bear- 
ings with some degree of accuracy. The 
worst compass variations abo are on the 
way to Newfoundland. From there on 
over the ocean, the varbtions are not 
more than two to four degrees. That b 
not bad. I can eaaily allow for them and 
even granting that I make the worst 
possible error, an error of four degrees, 
it would only put me 100 miles off my 
course. The question of drift b a different 
thing. It b very hard to tell just what 
one’s drift b over water, for ^ere does 
not seem to be any motion at all unless 
it b very rough. But I will carry smoke 
bombs and vrith the drift indicator it 
should be possible to get some idea of the 
direction of the wind and the effect it b 
having on the plane.” 

Lindbergh would not have been able 
to use a sextant even if he had known how, 
as hb cockpit was entirely enclosed, and 
he could not have obtained sights unless 
the sun waa at hb left, where he could 
stick hb head out of the window. As 
events prove, hb confidence in hb ability 
to navigate by dead reckoning, (that b 
without sighting the sun or stars), was 
entirely justifled. 

It Aould abo be pointed out that hb 
instruments were ad^uate In every re- 
spect except as regards inclusion of the 
sextant, and that Lindbergh had not 
sewned to get the best technical advice 
in hb detailed plan oi navigation. 

The Gwrsa as Plotted and Flowa 

In particular he received aasbtanee in 
establishing hb course from Brice Golds- 
borouf^ of the FloneU' Instrument Com- 
pany. On the Hydrographic Office Chart 
of ^ North Atlutie, a peat cirole track 
was plotted, on which lay the shortest 
distance between New Yirk and Paris. 
It may be of Interest to note that great 
dreb flying b not the usual method at 
navigation over land. In flying over land, 
dbtanoss' botween points ats vety 
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much ihortar ud pure trUngulation 
etn be reeorted to without appreciably 
lencthening the courae. 

Bat a statement by the National Geo- 
gtaphie Socwty will clearly show why peat 
circle flyins was necessary in this flight. 
“Lindtogh was not going out of his way. 
He was making a bee-line for Paris. To 
non-seafaring folk, it is rather a surprise 
to note that the shortest course from New 
York to Liverpool lies across New Enj^nd 
and Canada, west of Nova Scotia, and 
through inland Newfoundland. Ships can- 
not sail overland but they do veer as far 
north as the double obstacle of land and 
icebergs will permit. The reason for this, 
technically stated, is that in the higher 
latitudes the shortest distance between 
two points, because of the earth’s curva- 
ture, is not on the east and west parallel, 
but on the are of a circle which would 
divide the earth in two equal parts and 
pass through the points in question (a 
great circle). 

"A far simpler way to prove this is to 
take a piece of string and apply it to a 
globe. That piece of string will reveal 
more amaaing facts about . oceanic com- 
merce than volumes of trade statistics. 
It will show why Norfolk, Virginia is a 
normal coaling port for all Europe-bound 
' out of our Gulf porta. Looking 
at a flat map of the world, it would 
seem ‘as if Lindbergh’s shortest course 
would have been to fly out in an easterly 
direction from New York and past the 
vicinity of the Asores. Apply your string 
to a ^obe and you will And that the flying 
distance from New York to Paris, via 
Aaores would be 4107 statute miles, where- 
as a course outlined by a string stretched 
tautly on the globe from New York to 
Paris, across New England, Canada and 
Newfoundland, and south of Ireland, the 
way Lindbergh flew, would be 8633 miles. 
Lindbergh flew that way to save 474 miles.” 

On the ideal great circle course, the 
actual distance between Mineola, New 
York, latitude 40® 44' 18" north, longitude 
2® 20' west, and Paris, latitude 48° 60' 
north, longitude 2® 20' east, was 3610.1 
statute mUes. The actual course which 
Goldsborough advocated for Lindbergh was 
slit^tly different. Considerations of steam- 
ship lines led to a course which was south 
of the great circle at the start and some- 
what north of the great circle after pasting 
mid-Atlantie. For Lindbergh’s conven- 
ience, the route was transferr^ to several 




Figure 6: The generator of the 
earth inductor compass system. 
This pert is mounted near the tall, 
as shown on the preceding page 

charts of large scale. Although Lindbergh 
had no way of checking his course at sea, he 
hit his destination "on the nose" on the 
Irish Coast. His skill in navigating by 
dead reckoning was truly miraculous! 

Lindbergb’s Imtruroenti 
Excepting always the sextant, Lindbergh 
carried every postible instrument that 
could be of real service. The photograph 
of Figure 2 shows the interior of his cock- 
pit, and the location of these instruments. 
The top of the throttle is in the lower right- 
hand corner, and in the extreme lower- 
right corner is the controller dial of the 
earth inductor compass. In the center is 
the control stick and underneath the board 
are the many valvea by which the flier 
regulated the flow of gasoline from the 
main and auxiliary tanks. In the board 
above the instruments arc, left to right, 
upper row: The oil pressure gage for 
watching of the lubrication system; the 
earth Inductor compass; the altimeter for 
measuring height above sea level. Left 
to right, lower row; Ignition switch; 
tachometer for indicating the revolutions 
per minute of the engine; bank and turn 
indicator thowing whether the ship was 
flying on an even keel, and also warning 
t^ pilot of minor deviations from bis 
courae; air-speed indicator and dock. 
In the lower center of the board the upright 
instrument is the fore and aft inclinometer; 
above it is the literal inclinometer. The 
knob at the extreme right is the priming 
pump. Most of the instruments for the 
flight were spedally made by the Pioneer 
Instrument Compuy. 

In addition to these instruments, Lind- 
bergh's craft carried an earth inductor 
eompaaa. The angular variation between 
the readlngB of the magnetic field and the 
true north lias between 10 and 20 degreet. 
Thia variation or declination must be 
kept eonatantly in mind by the pilot, 
and com^ona varied in accordance with 
location. When the ordinary eompaaa la 
emi^yed; thm la the further difficulty 


that it is affected by the Iron or ateel 
which may be in ita ^dcinity in the plane. 
In the earth inductor compass, current to 
actuate an electric meter is provided by the 
rotation of an armature in the earth’s 
magnetic field, as shown in the diagram 
in Figure 4. The compass proper, see 
Figure 6, can be located at the very tidl of 
the airplane where it is free from aU 
magnetic disturbances of the matallfe 
structure of the airplane but the controller, 
see Figure 5, by which the earth inductor 
compass is set to the desired heading, is 
placed in the cockpit where it may be 
operated by the navigator. The pilot 
has only to watch a meter, Figure 7, which i 
shows any departure to left or right of the 
proper course. 

For actual navigation Lindbergh had, be- 
sides his compass, his altimeter, air-«peed 
indicator, drift indicator and amoke bombs. 
It is not yet quite clear that he used the 
amoke bombe In bis flight. Certainly he 
intended to make use of them as the state- 
ment quoted above clearly indicates. 

The air-speed indicator is extremely use- 
ful to the pilot because It gives him a 
general idea of the progreee he is making, 
and wama him if he it flying too near to 
the minimum speed or stalling attitude. 
However, except in perfectly still air, 
it does not give the ape^ over the ground 
or sea. To get the ground speed and the 
the drift at sea, the following precedute is 
followed. A smoke bomb is dropped. The 
altitude Is obtained from the altimeter. 
The speed meter ia set a^ the indicated 
height, and the time of traneit of the amoke 
bomb between two set pointers is obtained 
by sighting and use of a atop watch. The 
ground sp^ is then read directly from an 
appropriate scale. 

In the drift meter proper, there is a vane 
index that passes over an arc divided in 
degrees. Normally the vane ia neutral 
in the fore and aft plane of the aircraft. 
If, when sighting through the meter, the 
smoke bomb appears not to parallel the 
vane index, the vane is moved until a 
parallelism is established. Once this con- 
dition is established, the angle of drift can 
be obtained from the arc. Knowing bis 
air speed, ground speed and drift angle, 
the navigator can easily calculate his exact 
course — sometimes with the aid of a device 
which is simply a mechanical means (ff 
solving all trianglee. Lindbergh probably 
did not trouble to make exact calculatimu 
{Continued on page 181) 
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Power TranamlnUm 

TKCANDBSCSNT Umpi, held or tut- 
^ pended in the air without any connection 
t« eleetrle-power wiree, were nutde to 
glow bright^ when high-frequency wavea 
were directed upon then, in a demonatra- 
tion of power transmiHion by radio by 
two WcatinghouBe engineers, Dr. PhilllpB 
Thomas and Dr. Harvey C. Rentschler, 
before the New Ycwk Electrical Sodety. 

Dr. Rentschler displayed a radio furnace 
in whioh chemical reactions were caused 
by ra(Qo wavea. Metallic tungsten, among 
the most infusible of metals, was heated 
white hot in an instant by the invisible rays. 

It was made clear that radio wavea like 
thoae used in broadcasting, except of 
shorter wavelength, can be reflected from 
metal mirrora and confined to narrow 
beams, in much the same way as the 
beams of light from an automobile head- 
light. "We may visualise,” said Dr. 
Thomas, "a parallel beam of radiation ten 
centimeters, or four inches across, along 
which is being sent 10 Idlowatta of energy. 
What sort of effects shall we find? Will 
this be the means for delivering energy for 
heat and light to individual houses? 
Improvements in the radio art make it 
tnteresttng to consider such a possibility. 
We may imagine each house furnish^ 
with a half-wave oscillator in line with a 
parallel beam from a sending station, so 
that the heat and light may be obtained 
very much as at present, by simply turn- 
ing a switch but without the costly wire 
transmission equipment now necessary.” 

Dr. Thomas, before the Electrical 
Society, general waves of this type as 
short as 240 centimeters, ot eight feet, 
which is only about one-hundredth of the 
wavelength of the shwtest wavea ordinarily 
used in broadcasting. He predicted that 
still shorter waves would be produced, 
capable of bdng concentrated into narrow 
and powerful beams. 


The radio furnace demonstrated by Dr. 
Rentschler k designed to concentrate a 
large amount of radio power within a 
very smali space. Certain metals cannot 
prepared usefully in metallic form by 
wdina^ methods because they are com- 
bustible when in the state of fine powders, 
burning in the air like tinder whenever 
they are heated. The radio vacuum 
furnace had made these peculiar metals 
available, and it is expected that uses will 
be found for them in industry, according to 
Dr. Rentschler. He pointed oitt that one 
use for the radio furnace would be to turn 
metals like gold and silver into gases so that 
their individual atoms might be weighed. 


Old Instruments CknnlnR Back 
DROADCASTING has brought plenty 
U of forgotten musical instruments 
into prominence, and has helped to popu- 
larise the development of a host of now 
ones. According to the radio impres- 
arios, the process will continue just as 
long as musical tools which register 
through the microphone with new tonal 
qualities can be discovered or created. 

The program director at WEAF is no 
longer amused when the artist produces 
from his pocket an instrument bearing 
a strange seven-syllabled name, or when 
he states that a truck is outside laden 
with a musical Implement whose name 
can bo recorded in three letters. 

Many of the vreirdly named instru- 
ments are old ones. Others have come 
recently on the market, but these are 
usually adaptations or mechanical va- 
liationa of ancient musical tools. Some 
of them have proved unsuited to broad- 
casting, but plenty of them have made 
established places for themselves in the 
ranks of instruments well suited to 
microphone work. 

Before the advent of broadcasting, few 
people had heard of the celeste, although 


it had always been a part of every full 
symphony orchestra. The Instrument 
conMsts of a number of steel plates which 
are 'it»layed by being struck with small 
hammers, a description which sounds 
considerably less melodious than the 
sweet tones which the celeste produces 
in broadcasting. Today the instrument 
is being used by many popular orches- 
tras in their concerts over the air. 

The xylophone, the marimba and the 
eymbalum, all implements similar in 
construction to the celeste, have also 
been brought to fame largely by radio, 
and the vibraphone, which produces its 
tones from metal tubes rather than from 
strings or disks, has been designed es- 
pecially for broadcasting purposes. 

“Almost anything can be played these 
days,” said H. T. Martin of WEAF. 
“Witness the sweet, swinging tones of 
a saw when struck with a padded ham- 
mer and bent to produce various notes. 
The cigar-box banjo and the 'one-string 
fiddle,' made from a cigar box and a 
broomstick, in the hands of experienced 
players produce real music of a start- 
lingly 'different* character when heard 
over the air. 

“Other instruments which have proved 
excellent broadcasters are legion. They 
include the cither, a form of Irish harp 
once very popular but little heard of 
late, until broadcasting came into its 
own. The dulcimer and the harpsichord, 
forerunners of the modem piano, are 
making new musical reputations, thanks 
to the microphone. Even the Jew’s-harp 
is gathering laurels for Itself.” 


Now Condenser 

A RADICAL departure in the standard 
design of rotary variable condensers 
has been introduced by the Unicontrol 
Condenser Corporation. The new pre- 
(Contiiuud on pope 172) 
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The 45'acre reason 

for the success of Pierce-Arrow trucks 


If you could actually see Kerce-Atrow trucks 
being built—see the type of workman who 
builds them— see the kind of tools he uses— 
see the materials and how they are tested 
. . . you could fully appreciate the hidden 
values in Pierce-Arrow truck construcdoo. 

In this great buxory, covering 45 acres— 
and the various daylight buildings with 
1,400,000 square feet of floor space— there 
is plenw of room for careful, painstaking 
work, despite the large num^r of trudcs 
which are built each year. 

And the Pierce* Arrow workmen . . . how 


different they are from the average! Some 
of them have been with the company since 
the first Pierce -Arrow car was built twenty- 
six years ago —many from ten to twentyyears. 

It is bemuse of the traditional qudity of 
Pierce-Arrow; because diese men work with 
patient, unhurried, understanding skill, that 
these trucks quite commonly ^p going 
ten, twelve or more years. 

It dots make a difference wbm yovs truck 
is built— and who builds it. t f i THE 
PIERCE-ARROW MOTOR CAR COMPANY, 
Buffalo, New York. 


ReteerAttofw 


Dual-Valve . . . 
Dual-Ignition 


Worn Gear Drive 
Thicks 
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ddon inatrnnnnt diffm from tba old 
style of sUmped plate condenser in tiiat 
the rotor and stator plates consist of 
two integral castings. They are pto< 
portionally small in sise to their capac- 
ity, requiring leas mounting space; and, 
while manufactured of a special alumi- 
num alloy which makes them less in 
weight than the average condenser, 
there is no possibility of warping or 
distortion of the plates. 



Harvey T. Rentschler, director of 
research, Westinghouse Lamp 
Company, with his «radio furnace” 
used to produce high temperatures 
by means of high-frequency wavee 

A special tapering arrangement of the 
plates is a paramount feature, which 
allows a perfect straight-line frequency 
and wavelength without the use of off- 
set plates. An exclusive feature is the 
capacity adjustment, which permits the 
condenser to bo adjusted individually to 
the coil after mounting in the receiver, 
which assures a well-tuned set. 

The instruments are manufactured in 
two types, ranging in capacity from 
.00025 to .0003 microfarads in the three- 
plate series and .0003 to .0006 micro- 
farads in the four-plate series. There 
are no soldered joints or pins; and, 
therefore, there is no chance for loose 
contacts or corrosion. By a novel bear- 
ing arrangement of the Aaft, an even 
motion of the rotor is assured. Simple 
provision has been made for mounting 
the condenser on the panel, and the in- 
strument itself qarries suitable terminals 
for circuit connection. 


New Tube Designed for Amplifier Unit 

A new tube desl^^ to give in- 
creased volume in imistance-coupled 
audio-amplifier circuits has been intro- 
duced by the E. T. Cunningham, Inc., 
to be known as the CX-S40. 

General operating spedflcatlons of the 
tubes ars as follows; Filament voltage, 
6.0 volts; filament current, .26 ampere; 
recommended “B” voltage, 186 to 180 
volts, and amplification factor (m»), 30. 

The CX-340 is a storage-battery tube, 
with a one quarter ampere, long-life fila- 
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ment of thoriated tungsten. A standard 
CX base is provided. This tube is in- 
tended to give the highest practicable 
voltage amplification so essential in the 
resistance-coupled amplifiers. This meth- 
od of amplification, in contrast with the 
transformer-coupled method, depends en- 
'tirely upon the tube for the step-up ef- 
fect In transformer coupling, on i'.a 
other hand, the step-up effect is brought 
about by the transformer ratio as well as 
the tube. Therefore, the CX-340 and iU 
equivalent, the UX-240,have been designed 
to provide an amplification factor of SO. 

The over-all amplification of one stage 
of resistance-coupled amplification, em- 
ploying the CX-840, is said to be sub- 
stantially equivalent to the average 
stage of transformer-coupled amplifica- 
tion utilising the UX-201-A. This is 
contrary to general belief which holds 
that reststance-coupled circuits give such 
poor amplification that an additional 
stage or two are necessary to produce 
satisfactory volume. When a general- 
purpose tube of moderate amplification 
is employed, this is admittedly the case. 
It may also he the case when tubes of 
a lower mu than 80 are employed. But 
with the CX-340 or equivalent tube in 
the detector stage as well as in the first 
stage, there is adequate output to oper- 
ate a power amplifler at full efficiency. 

With the exceptional nmpHflcBtion fac- 
tor (high mu) of the new tube, it be- 
comes possible for amateurs to reduce 
the resistance-coupled amplification to 
two stages, namely, the first stage with 
this tube following the detector employ- 
ing the same type tube, and the second 
stage with a power amplifler. The cost 
of the condenser, plate coupling resistor 
and grid leak employed in each resist- 
ance-coupled stage is only a fraction of 
the cost of a high-quality transformer. 

Resistance-coupled circuits have here- 
tofore been limits in popularity because 
of the high “B^-battery drain. This 
was true when the general-purpose type 
tube was misapplied to resistance-coupled 
circuits which call for a high mu tube. 
The “B” or plate current drawn by the 
CX-340, however, is about one-tenth that 
drawn by the average general-purpose 
tube employed in the same circuit, even 
when operating at "B” voltages of 136 
to 180, which ars essential for proper 
results with resistance coupling. 


Rochester Favorites 
TN reply to a question asked by Ths 
Rochssisr Timss-Union, Rochester, 
New York, r^ardlng what stations the 
radio listeners enjoyed outside their own 
city, the tabulated results show that 
WJZ led in a list of ten submitted as 
outstanding. 

The following is a list of the ten 
leading stations and the percentage of 
replies received toward each; WJZ, 92; 
WGY, 88; KDKA. 79; WBZ, 77; WGR, 
72; WPG, 70; WEAF, 68; WTAM, 62; 
WBAL, 60; and WLS, 68. The vote 
was ap^fleally limited to stations odt- 
side (rf Rochester. 


ftltllh to PHnt Programs In Braille 
AN appeal for ^ds to snable the 
^printiBglof rsAo programs in Braille 
for ..blind radio tans was recently broad- 
cast in EnidaBd by Captain Sir Beach- 
croft Towse, over the stations of the 


British Broadcasting Company. The 
project met with the approval of the 
National Institute of the Blind and the 
broadcasters promised their aid in giv- 
ing out the program material in advance 
of regular publication so that the em- 
bossing in Braille may be accomplished 
in time. It is expected that if sufficient 
funds are procured, the blind radio fans 
of Great Britain will be supplied with 
the broadcast schedules at about 81.60 
tier annum. 

Another step, recently taken in Eng- 
land to insure the blind of radio enter- 
tainment, was the passage of an act 
which entitles all blind radio listeners 
who are properly registered to forego 
the payment of the annual license fee. 
This act was projected successfully by 
Captain Ian Fraser, a blind member of 
Parliament. Some 26,000 to 30,000 persons 
are estimated to have benefited by this act. 


Radio EnfiineerlnE 

T^HERE is not a widespread knowl- 
A edge of the real qualifications of a 
radio engineer, according to Dr. Alfred 
N. Goldsmith who proposes the following 
definition; “A radio engineer is an elec- 
trical engineer who has first specialised 
in communication engineering, and then 
sub-specialised in radio communication.” 

"Guided by this definition, it is clear 
that the fundamental training of a radio 
engineer is that of an electrical engi- 
neer,” said Dr. Goldsmith. "His first 
specialisation should be in the field of 
alternating-current phenomena at high 
frequencies and the characteristics which 
are displayed to such currents by net- 
works and systems having concentrated 
or distributed electrical constants. If 
elective courses on advanced transformer 
design and, under the division of physics, 
on acoustics, are available, the student 
will do well to choose these. 

(Coniinued on page 180) 
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Get the benefits of high c mpressiaij 


AUTOMOTIVE engineer 
/\have long known that the 
efficiency of gasoline engine 
increases as their compression i 


The compression of the present 
day automobile is as high as the 
limitations of ordinary gasoline 
permit. Gasoline is not a perfect 
fuel. It explodes too soon (f. e., 
"knocks'* and loses power) when 
oompressed beyondeertain limits. 

That is why automotive rc> 
seareh devoted many years to the 
development of "BTHyl” fluid, 
whicb, vrhen mixed in very small 
quimtities with motor gasoline, 
e^flatiaates its knocking tenden- 
ciea )Mld makes it a high oompres- 


sion fuel. The fuel so mixed is 
Ethyl Gasoline. 

Ethyl Gasoline has brought the 
benefits of high compression — 
greater power and flexibility, 
faster pick-up, reduced gear- 
shifting— to hundreds of thou- 
sandsof motorists. This is because 
carbon deposits raise the com- 
pression of your engine beyond 
the point at which it was designed 
to perform efficiently with ordi- 
nary gasoline. 

Try Ethyl Gasoline to-day. En- 
joy a driving satisfaction and 
engine performance that you have 
never before experienced with 
your car. The "BTHYL" trade- 
mark shown above identifies the 
Ethyl Gasoline pump. 


What high compression 
means to you 


• b'(ht«T fnot 
imprMfwdlntl 


bafora ilnition, the Sreatertbe power 
dorived irom the explosion. 

Inoreaiind oomprMiion thorofore 
•imply meant daeroaiini thn iIm oI 
the eombuition apaoei i^iBh may Im 


Hitktr ttmprtithm wmm « nwrt 
ptwttftti and ftMU car. hu t**r- 
iktfHat, fttttr pidi-Mp. In dmt, a 
ptrftrmnntt ImPwMs wM Acmtcm- 
prmhnnn 4 lktn$*pf»nUnMyt»iitint. 


BTHYL 0A80UNB CORPORATION, » BROADWAY, NEW YORK CITY 
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Applied Science for the Amateur 

A Department Devoted To the Presentation of Useful Ideas. 
Material of Value To All Will Be Found Here 

CONDUCTBO BY A. P. PECK 


A Trap for Grows gradually untU using full capacity of 

ITOR trapping crows in places where they torch. 

" become so numerous that it is necessary “When the parts are cherry red, apply 
to reduce their numbers, this immense silver solder to £1! the joint or gap. 
esBe-like structure is being used sueecee- Do not use the stider to assist the flow. 



In the center of the Add Is one of the crow trape described here 


fully. The trap is about sis feet In height as the flame may melt the silver bar, 
and of any desired stee. The trap is causing a bad kwklng joint as well 
covered with poultry wire, and after a as loss of silver. Use the small rod. 
number of crows have entered it to eat “Having completed the operation, dip 


be carefully scraped clean and then washed 
with eithm' ammonia water or a solution 
d baking soda. ContrUmiM bf A. A. 
Fonktn. 

. [The wax used for sealing storage-battery 
c^ would probably be better for use in 
this work. It would not tend to soften 
or run in warm weather as would paraffin. 
Ttu Editor.] 


A “Mouse-Fish" 

A HOUSE is one of the easiest crea- 
tures to tame, although it is true 
that there are very few uses for him 
after he is trained. However, a few 
years ago, some telephone workm were 
most grateful to the tiny rodent who 
helped them but of a difficulty that had 
tied up the job for most of two days. 
They were trying to run a conduit 
through a narrow pipe and around a 
bend without much success, when some- 
one suggested rather idly that they send 
a mouse through with it. 

First catching a mouse, they tied a 
“Ash” wire to his tail and fastened this 
in turn to a piece of metal tape. All 
that remained to be done was to make 
the mouse run through the pipe; time 


the corn sprinkled on the Inside, a wire the article into hot water to assist in after time he started only to turn 

operated from a blind doses the gates, removing the borax from the surface, around and come back. Finally by 

Ca/ntrilnUod by AUen P. CkUd. If it is not posdble to dip the article blowing sulfur fumes through the open 

because of its sise, use a sponge or end behind him, the workman induced 


Silver Soldering 

T he proper method of soldering two 
piecea of silver together is admira- 
bly put forth by F. Capello in a recent 
issue of the General EUetrie Ntrot. We 
recommend this system to our readers, 
and reprint Mr. Capello’s directions be- 
low. 

“First, the surfaces to be soldered 
should bis thoroughly cleaned by filing, 
sandpapering or otherwise. 

“Second, the flux to be used should be 
borax, fused or commercial, and silver 
solder. The borax should be pulverised 
and mixed with water to make a paste 
of the consistency of light cream. Should 
the paste become hard before use, thm 
with water. 

“Third, moisten the surfaces to be 
soldered with clean water and apply 
sufficient borax paste to cover the joiht 
In applying the paste, it is best to use 
a round steel or iron rod about one 
eighth inch in diameter by 10 Inches 
long, which for convenience should be 
flattwed at one end to spread the paste 
before heat is applied and pointed at 
one end to dip into the paste to guide 
the flowing silver where required. 

"When ready to apply the torch, care 
shpnld be exercised to heat the borax 
slowly, as if heated too quickly it has 
a tendency to spit and sputter and may 
burn Ain or clothing. When the borax 
pnifs up like a grain of popcorn and 
then begins to shrink, apply the heat 


piece of waste with hot water and wash 
t^ surface." 


The “Florida Floater" 

AN inexpensive float that will furnish 
nuusy hours of fun at the bathing 
beach may be made by any ingenious boy 
or girl. The device as illustrated in these 
columns is made from two poles eight or 
nine feet long, two croes-ba^ some cloth 
for the seat, and two automobile inner 
tubes capable of holding idr. These are 
all assembled aa shown. A double bladed 
paddle can be made from another pole 
and two short pieces of plank. 

I designed this floater for my niece, 
who appears in tile photograph, and after 
it was put to use, it was found to be capable 
of supporting the weight of seven adults, 
thus proving its safety. Contriimttd by 
Lydia AUtn OtViOito, M. D. 


Protecting Battery Terminals 
'I 'HE following method of preventing 
^ the corrosioa of storage-battery tannl- 
nala will be found to be perfectly effective. 
After the cable has been fastened to the 
terminal, shape a cardboard form so that 
it will endose the terminal and a s^l 
part of the cable. Pour melted paraf- 
fin into this, form so that the terminal is 
completdy covered by tiie wax. Allow 
to harden, and rmnove the form. Before 
this wwk is started, the terndnsb should 





IF YOUR DEALER DOES NOT 
HAVE OLD BRIAR 

Tear out thia coupou and mail to: 

yp’ United StateaTobmxoCa, Richmond, Va.,U.S. A. 

molt coftvindag thing in the world aboat Old Briar 
Tobacco it the vbole-beuted prane of tie imoker bimielf. It'i pit 
plus cornmoa Kue that pipe tmokett ate turning to the belt ioImcco 
they can get. A pipefvl of Old Briar com lo Ettle, tbejr are en- **‘**®“ 
titled to hi Print Name. 

Light op ytm pipe foil of Old Briar. Draw in the ripe fragrance Addnw 

of tha wonderfol tobacco. Enjoy hi foil, plemaat aroma— hi extra ^ 

tmoothneM— hi comfort Smcdce h awhile. Norice how nuld and cool 

h h— how completely latilfyiagl Now, yoo know why a world of Your Dealer*t Name. . 

pipe imoketi ire welcoming Old Briar — the ladiei, too. enjoy hi Addreta.. 

(ngrince. 

It bai taken yeati of idenrific knowledge in the art of mellowing - 

and blendiag, and gencntiotti of tobacco coltore, to produce Old Briar. a world of ppe have learned foe thetuelvei 

Step by itep Old Briar hii been developed— itep by ntp pafected. that a pipeful oT OLD BRIAR com oalv a. fraction of 

'k_i jf* « • t , a <aat more than a pipeful of oidinaiy tobacco. Of all 

A«1 cim in, tboMandi of pipe imokeri are provmg for them- ^ plMnret na. pine coiti abort 

Mlm that CM 1^ h the belt pipe Maoke tkey ever h^ the lean. 

TOBACCO COMPANY. RICHMOND. VIRGINIA. U. S. A. 


A world of ppe smoken have learned foe thetuelvei 
that a pipeful ol 01^ BRIAR com only a. fraction of 
a ceat more than a pipdnl of ordinary tobacco. Of all 
the pltanret man enjoyi. pipe imaking com abort 
the lean. 
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Are You 
An 

Inventor? 


The Heavens in August 

Br PROF. HBNBY NORRIS BUSSELL, Pli.D. 




If go it is essential that 
you own a copy of the 
latest book on the subject. 
One which includes the 
e-vperience of many years, 
garnered • from the long 
list of inventors who have 
been successful despite 
the errors and pitfalls 
which threaten those who 
do not avail themselves 
of counsel and advice. A 
most readable presenta- 
tion. 

Inventions and 
Patents 

Their Development 
and Promotion 

By 

Milton Wright 
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I AtU o’dockri^ 

At iOH o'eSode: Aug. lA 
At 10 o'clock! Aut. 22 


At 9H o'clock: Au*. 29. » . 

night SKY: AUGUST AND SEPTEMBER 


T his month Mercury b « morning eter 
vid am beet be aeen on or about the 
8th when he b in hb greateet dongaUon, 
19 degreee Irom the sun, rWng ^ut 
3-16 A.1I., etandard time (ril the time* 
riven here ere eUndard time, teW^ no 
eecount ol deyllght eaving time). Being 
north of the eun and very bright— equal 
to Vega— Mercury ebovdd be eeey to 
Toward the end of the month he b loet 
to view. , , 

Venue b etUl an evening atar and ta at 
her greateet brIUiancy, eleven. tim« m 
bright ae Siriua. She rem^e m bIsM ^ 
8:46 at the month’e beginning, but at the 
cloee ehe eete at 6:60, and b practically 
loit to -riew. Tdeecoplcally she b a 
narrow crescent of large aiw, her dia™^ 
from horn to horn meuuring from 36 to 
66 minutaa of arc, eo that the crescent 
phase can eaidly he seen with a good 
binocular. ^ 

Mara b also an evening star, eetting 
before Venue for roost of the month. 
But later, toward ite doea on the ^th, 
the two planets ere In conjunction, 
althou^ by no means doedy, their 

least dbtanoe being nearly 9 ^pees. 

Jupiter fa in Wecee end b begh^g to 
eet Into the evening He rfaee at 
|5o?.2 on the 

Saturn fa In Soorpio and fa in qu^ture 
east of the eun on the 26ti», on which date 
he fa due smith a htti e Wot 6:00 
Urenua fa to Ffacea, eW to Jup^ 
On the iSth tl»e two planete are to con- 


junction, Uranus being only 60 mtoutee 
of arc north of Jupiter. This affords an 
excellent opportunity for the amatoiir to 
identify the remote planet. Although 
visible to the naked eye on a dear dark 
night when ieoleted, Uramie when w new 
Jupiter will be hopelessly invblble wthoirt 
a g^ binocular. All through the month 
these planets are cloee together in the 
sky; on the let Uranus is about 28 
minutes weet and 32 minutes north of 
Jupiter. In actual brightness, to oiw 
eyes, Uranus fa inferior to Jupiter , 
brighteet satellite, although he !» 
ten timw the diameter of the eatelllte, 
and at the same dtotance he would look 
about 100 times as bright. But elnce he ii 
more than three timee as far away from 
the eun, and four times as far from ue, he 
app9Art fainter* 

Neptune li in conjunction with the wn 
on the Slst and ie therefore Invisible this 

“tS’ moon fa In her first quartw at 
12:48 P.l*. on August 6th: full at 11:87 
p.M. on the l2th: In her la4t quarter at 
2:64 P.K..on the 19th; and new at 1:48 
A.*, on the 27th. She fa ncarW tto 
earth on the 16th. and fwthest off on the 

third, and again on the Slst Durin^he 

, month she passes through conjunction 
, .with Saturn on the 7th; UranM and 
I Jupltw on the 16th: Mercury on the 2». 
, Neptune a few horn later: Venue on ^ 
28th; and Mars the um evantoib thsM 
’ two plane te being almost to conjunction a* 
that date, aastaM above. . 


AUgutttnr 
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It may get you '^fired” 


More and more, employers 
are insisting that peopie 
about ihem be not only neat, 
but inoffensive. 

Halitosis (unpleasant 
breath) is responsible for 
many a good man and 
woman being “let out.” 

Nearly everyone is hali- 
toxlc at one time or another 
and since you, yourself, cannot tell 
when you have it— and friends won’t tell 
— the safe thing to do is to use Listerine 


1/3 

Had Halitosis 

hairdreMcrs state 
OO that about every 
third woman, many of 
them from the wealthy 
claaaea, U halitoxlc. 
Who should know bet- 
ter than they? 

Face to fare evidence 


every day, especially before 
personal contacts. 

Inunediately it destroys 
unpleasant ^ors arising 
from teeth and gums— the 
most common source of 
halitosis. And the antiseptic 
essential oils combat the 
action of bacteria in the 
mouth. Better keep a bottle 
handy in home and office, so that you 
may always be sure. Lambert Phar> 
macal Ck>mpany, St. Louis, U. S. A. 


LISTERINE 


IS THERE ANY? 

/ What Is the point of payliiE j 
f more when Lleterino Tooth y 
J Pute to « ecientlficelly cor- j 
J rect dentifrice and adto toe y 
r aSc for • Isige alee tube? 


^ —the safe antiseptic 
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The Traveler's Telephone 


ih* win aad tap*. Cheaie in Urge* 
qoaatttias waa lat before him as a 
reward and he remained about the plaee, 
tame as any cat, for aeveral days aftert 
ward, looking for more food->perhapa 
for another Jobt — Contributed bu Mn. 
F. H. WMo. 

[According to the contributor, this 
incident is vouched for by the tele- 
phone company’a ofBclals of Manden, 
North Dakota. If anyone else attempts 
a similar uae for a mouee, it is our 
■nggeatioa that a thin cord be attached 
first to the rodent's tail, possibly using 
adhesive tape as the fastening medium. 
This cord can later be used to pull the 
“fish" through. There is no doubt in 
our minds but that this simple system 
will worlb-rke 


Tagging Gablet 

DATTERY cables on radio sets and 
" similar electrical installations are diffi- 
cult to “trace out" when terminals happen 
to come loose, or are disconnected for 
repdr purpoaes. To make sure that the 
connections are always replaced in their 


Ja JdvtTiisement qf 

the American Telephone and Telegraph Company 


Amsmcahs are the great- For the Bell Telephone 

eat travelera in the world, System it iui idea in 

They have knit the coun- force natitmally. All the 

try together by steel rails and instruments are designed in the 
made it the largest and most largest industrial la&iratory in 
prosperous business community the world and made in the same 
the world has ever seen. Bust- factories to the one sundard of 
ness, friendship and political fitness. All of the telephone 
solidarity are maintained by builders, repairers and operators 
personal touch, by travel and are trained to the same ideal and 
the telephone. aim ; stated by President Walter 

Wherever the budness man S. Gifford as: 
goes in this country, be it thirty *'A telephone stfvice for the 
miles or three thousand, he is nation, so far as humanly poa- 
still within earshot of his office, dble free from imperfections, 
his family and his friends. He errors or delays, and enabling 
can get dhem and they can get at all times anyone anywlmre 
him, and for the longest call in to pick op a tel^hone and talk 
the United States the day rate to anyone else anywhere else, 
is only fii and the night rate clearly, quickly and at a reasoo- 


is only |8. 


able cost” 






NBVllBR RUBBER FUSING OOn lae. 
245 Wmi SSdi St, New Yocfc, N. T. 


MUiT MAOnme BOtO $l.fO 


WANTED 

By iorg* naoufactarlas concern with number 
of branebei ioeawd w vnrtent mru of 
United State*, an ENG tNEBR. One with 
Sniihed tecbnicM education u. well an. 
practical knowMsc tud wide experience In 
UMdifaM gf a laiS^MTlns cbaracter. 
'Attfsctlve Mliry . tfr ri^ man. Give 


aectemy ittfoimatieii. 


and the Ilk*, aa shown, prevents 
the poseibiUty of making wrong 
connections to terminals 

correct locations, sach wire of tbe cable 
should be tagged when first put into service. 
If each end of each wire is tagged and 
noted, there will be no possibUity of making 
wrong connections in the future. The 
system is illustrsted in these columns. 


Lock Nut 

A CASTELLATED nut and cotter pin 
omj not always be employed where it 
is necessary to use a lock-type nut Numer- 
ous timee the epsee is rather limited and 
tbe hei^t of tbs nut must be taken into 
consideration. Again cornea the time 
when a nut is to be inserted in a counter- 
bored hols and tightened. Here the diffi- 
culty of inserting tbe cotter pin preeents 
itself. On some type d machines, the 
working arms pass doss to tbs body oi tbe 
machine and hen dearanoe muit be con- 
ddafed. Only a gat type of hut can be 
uasd but difficulty preeents Itadf in the 
locking of such a nut. 

Such dtuatiohs may bs readily overcome 
by tbe uae of a spedal type of lock nut 
which is locked la place by a flat-bead 
machine screw inserted in one comer 
of the nut. To make one ei these, cut 
down ihrpui^ the center of tbe nut with 
B'haek aaW to e depth of. a Uttk morg> 
than one half. Then drill one edmar c| 
the nut for th* particular die of maeUiw 
•crew to be naed, the dae to be governed 


by die of nut wpd. Tg) 
half cf toe hdg Bind maUif 




August IW 

■lightly Urger thtn the threads of the I 
mad^e screw. Countersink the hole ' 
at the top. After the nut has been 
tightened on the bolt, draw up on the 
machine screw with a screw driver. This 
will tighten the two eeetiong of the nut 
sgaii^ the threads of the bolt and com- 



A lock nut designed by one of our 
readers. Tightening the machine 
■crew draws the halves of the nut 
together and locks the threads, 
preventing the nut from turning 

pletely lock the nut until the nutchlne 
■crew has been removed. Coniribuied by 
Peter Hagen. 


An Efficient Turtle Trap 

T he turtle is a great destroyer of fish 
eggs, and if you are to have a good fiah 
pond, says the Kentucky Game and Fish 
Conktnission, according to Field and Strecm, 
tte turtles must be removed. Here is a 
Imndy, cheap trap that can easily be made 
by anyone. 

The board should be attached to the top 
of the barrel by a free-working, ordinary 
strap hinge, and almost on a balance, ao 
when the turtle climbs up to get the bait, 
the end over the barrel ^1 tilt, and drop 
him into the empty barrel. The other end 



& 





Trapping turtles is easy with i 
arrangement such as that shown 
above. Climbing after the bait, the 
turtle la tipped Into the barrel, from 
which It can be removed at ielaure 

will then drop back on a levd wjth the 
water, ready for another victim. Cleats 
should be placed on the tilting board so 
the turtie will not slip off when climbing up. 

Riveting 

\i 7 il all know of the destructive force 
vv of vibration, but do wo all apply 
■ this knowledge in our work? For ex- 
ample, when metala are riveted together, 
do we always make tight joints so that 
l^re will be no danger of vibration? 
One of ttw points of riveting that eacapes 
the attention of the average amateur 
mechanic la that the holes for the rivets 
must be Just large enough for the rivets 
to be pressed or lightly hammered into 
place. Then there will be no play in the 
finiahed Job, and the possible effeeU of 
vlbnitUm win be eliminated. 
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On Municipal Docks 

Yellow Strand Wire Rope lends a helping 
hand in the transfer of shipments between 
dock and river barges. 

Big loads are handled as safely as little 
ones and economy is certain. 

Made by one of the oldest wire rope man- 
ufacturers. virtually pioneers in the in- 
dustry, Yellow Strand has a thoroughly 
established reputation for strength and 
long life. 

The strand of yellow is the quality mark 
of Yellow Strand — and your protection. 

This company also makes all standard 
grades of wire rope for all purposes 

BRODERICiC ft BASCOM ROPE COMPANY 
843 N«wth First Street, St. Louis, Mo. 

EMtanO«(*M>4WMkMM< MWMU<>«lMaL,N*«T«tCllT 
WMtaraOOwi S«M<b ru«wiMi SLlNbaMSMSl* 

AuthortmeS Denier* in mil Induetrlul Lnemlltlee 

Ifellow Strand 

WIRE ROPE 


Motorists 

Carry a Basline 
Autowline in ytiur car 
and safeguard vour 
spare tire with Power- 
steel Autowlock. Both 
are made of Yellow 
Strand. Ask your ac- 
cessory dealer. 
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masunmnf from you ixpects you to 

KEEP FAITH 



The moit dcfpkable fifore la Uttocf I« the tnitor in tiae 
of war, for hti ii a bedayal of mon than life— Iiooor. 

The ffialcen'of inacnuneau of Kieatifie neaauremeot have 
had handed down to them the moet pnciona heriuge of 
man, a aearch for and aequiiitioa of aeooraqr— truth. 

In induatiT at ita critical pointa; in the home when life 
haoga in the balance; on la^ and tea and in the air. When 
acceraqr meant life or death, Tjttt Intcmmenca are found 
remtennj faithfully and aocuratelx. The Tjm deyicta 
which you now find eyerywhem aw mute and powerful 
witneatei to the faithfulneaa with which the Taylor Inatna* 
ment Companiea it proyiof Ita terviee to mankind. 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

iftteei^ tint* im auk Urn Sc*nt4!c iawfcnN 

SCiEhTTIHC AMERICAN BLDC 

c 

HOBART l^LDINt 
SanfroSiMt. Cad 

VAN NUYS BUILDING 
LmAittO^CaL 

Book* and Infonnatioa on Patents and Trade-Mark* hy Request. 
^ < Aeaociatee in All Foreign Cttantiies. 


Radio Notw 

(CviOimudfrom paga 172) 

‘The sab^pecialisatlon In radio engl- 
_jring will deal with the theory and 
conatmction of the apeelallied elrenits 
naed in radio tranamittinc and receiving 
apparatna, together with a careful study 
of that universal device, the trlode, or 
threeelcctrode tnbe. A great deal of 
emphaaia should be placed on the labora- 
tory aide of the work because the field 
ia new and rapidly changing, and only 
those who have had direct contact with 
actual oqnipment will be spared the 
oontlnnal mortification of embarrassing 
mistakes baaed upon too slavish a re- 
liance on narrow theoretical considera- 
tions. 

'There are today relatively few uni- 
versities idling training in the field of 
radio engineering, which, perhapa, ia 
lust as well, since the absorption of 
trained men In the radlo-eui^neering 
field (despite pnbUc interest In this field) 

* I ra^er limited. It may be added that 
radio engineer, on graduation from the 
university, la only qualified to begin his 
career in a somewhat humble capacity, 
since he must get experience in the test, 
design and manufacturing dlvitione of 
a commercial organisation of some scope 
before he can be depended upon to meet 
the requirements of thie fairly difficult 
profession. However, it is a most Inter- 
esting field and the workers in it feel 
;hat they are in the van of progress.” 


A Good Record 

IlLOOMSBURG, Pennsylvania, must b# 
a good place for ideal radio reception 
according to a record established by G. E. 
Elwell, Jr., of that town. He picked up 
station KFI, Los Angeles, on 200 consecu- 
tive nights. The log which he forwarded 
to the station lor verification checked 
exactly with the programs as broadcast, 
according to officials at the station. 
Bloomsburg is 2,400 miles from Loo 
Angeles. Mr. Elwell’s record of reception 
’t 496 stations. The total distance from 
lis home to the broadcasters he hM heard 
is estimated at 321,000 mUes. 


No Fear of Saturation 
SURVEY based upon queation- 
^ nairea smt to 26,000 sufastantial 
families in 26 cities by the New York 
University Bureau at Bustncaa Research, 
revealed that only 86 percent of the well-to- 
do famiUee, 97 percent of whom own auto- 
mobilea, have radio receivers. It is esti- 
mated that 64 percent of these families 
are prospects for hlgh-prieod recdvers. 

The bureau's report says, "It ia quite 
evident that the well-to-do urban dwellen 
in the United States are far from being 
'•oHP on radio apparatus.” 


aXAFSelwdul* 

NUMEROUS raqnests from fiwelm Us- 
feneri, partloalariy radio fans u the 
tropica and south of th* equator, have lad 
to the axpanaion of the lobedtde of 2XAV, 
tha S2.77HBatar transmitter of the Ganiral 
Etoctrie Company at Sehenaetadjr, NfiF’ 
York. 2XAF broadcasts the pnMFame af , 
WOYontbaMIowtegschaAdatTaaBday, . 
6 to llAO^ yJd., Raktaan Standard That*: 
Thumday, 6 to IMS fotilrdiiyi 
i'6J» to l&Sa pjfc- 
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Undberth’t Tranudoodc Flight 

[Contiimdfrtm pags 169) 

but tnuted, like nuny pilota, to a certain 
“feel" ot theee various instruments. 

Lmsoss of the PUikt 

While Lindbergh was entirely successful 
by a wonderful combination of skill, pluck 
and youth, this does not indicate that the 
day of transatlantic commercial air ser- 
vices has already arrived; still lees that 
there is an immediate poMibility of an 
early New York to Paris air service. 

flight from San Diego to New York 
and from New York to Paris, demon- 
strated the most wonderful reliability of 
the modem aero engine, particularly in its 
aircooled form. Contidering that the 
Wriiht engine stood up for 21 hours and 
46 mhiutes across the continent, and for 
over 33 hours across the ocean, in every 
sort of weather and temperature conditions, 
while operating at close to its rated power 
throughout, its reliability is nothing short 
of miraculous. Nevertheless, a multiple- 
engined power plant will most certainly 
have to be employed for transatlantic work. 
Three en^es at least, perhaps flve or even 
seven, will have to be employed. 

Lindbergh’s plane, hea^ly loaded with 
gasoline, just barely managed to get away 
from Mineola. It carried no relief for 
the pilot, no spedal navigator, and abso- 
lute^ no pay load. Even Byrd’s plane, 
though it had a larger crew, had nothing 
to spare for commerdal pay load. It seems 
quite clear that if a commercial air line is 
to be established between New York and 
London or Paris, there must be intervening 
stops. Stops at Newfoundland and Ire- 
Imd for refuelling would lengthen the time 
of the voyage by an unimportant amount, 
but they would cut down by half the 
amount of gasoline to be carried, and allow 
the carrying of passengers, mail and freight. 

There are many present-day ships ca- 
pable of such a non-stop flight from New- 
foundland to Ireland. It cannot, however, 
be said definitely that they are already 
so efficient as to make such a service profit- 
able. Nor are the seaplanes that have 
already been built, so large and so sea- 
worthy as to be entirely immune from 
the results of a forced landing. If larger 
seaplanes are built, they become less, 
ratW than more efficient than smaller 
craft. The structural weight of the larger 
craft begins to bear a prohibitive ratio 
to the gross weight of the plane, and the 
aerodynamic effidency diminishes likewise. 
Oengners must start anew, and think of 
machines in which practically nothing 
remains but a huge wing, with engines 
distributed along the span so as to reduce 
stresses and structural weight. Or they 
may turn in the direction of triplanes. 
even perhaps in the direction of tandem 
planes, where the wings are distributed 
along the length of a huge hull and con-i 
Gtttrated loads are thus lessened. How- 
.ever, tandem planes will probably wait 
tfl] monoplane possibilities are entirely ex- 
hausted. 

It may be said that, since Lindbergh 
aeUeved successful navigation by using 
only part of the methods now available, 
the problem of successful navigation is 
•Imost completely solved. The only pos- 
sible danger lies in fog. In fog, both 
sitting of the earth's surface and sighting 
ef the sun becomes impossible. To meet 
this d^Betifty airplanes wQl'have to 
•Mniod with powerful radio sets and be 




No. 2-Light Weight 

Strength and Durability in Dayton Steel Wheels 
have not l)een secured by sacrificing lightness. The 
hollow spokes and felloe of Dayton Steel Wheels, like 
the holiow tubes of the bicycle frame, give the maximum 
of strength with the least weight. 

Not One Ounce of Unnecessary Weight 

A uniform thickness of metal is necessary to attain 
lightness and this is made possible by very careful 
construction of the cores and molds, by the use of 
only the highest quality of electric furnace steel, and 
by careful workmanship in pouring the molds. 

Daytons Often 100 Pounds Lighter 

Dayton Steel Wheels often weigh as much as too 
Iiounds less than types of built-up wheels. Less un- 
sprung weight means more carrying capacity and less 
operaling expense. There you have the rearon for the 
great popularity of the Dayton Steel Wheel, A wheel 
of brute .Strength and remarkable Durability, yet as 
much as too pounds lighter than ordinary wheels! 
Thai’s why the world’s greatest truck makers use 
Dayton Steel Wheels. That’s why three out of every 
five steel wheels made today are Daytons. 

Not le$t than 4S pattnta are 
owned by the Dayton Steel 
Foundry Company covering 
practically every major im» 
provement in tteel wheeU. 

THE DAYTON STEEL FOUNDRY CO., ’ 
Dayton, Ohio 



STRENGTH • LIGHT WEIGHT • TIRE ECONOMY • ^^BIIITY • ACCESSIBILITY • APPEARANCE 




Experimental and Model Worit 

FIm IiutruoMBt* and FintMaaMiwnr 
SiMelal Gw^luHna, Eto. 

HENRY ZlIHR. he. 187 LaMts Sl, Me Ytrii Oil 
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Behind 

Machines equipped vritli pnxfictioQ cptqit^run no ^ter, 
but the work moO^ fatter. The opmtor maktt faster 
movements to boMt'his record of (votp^. ^ The inventor, 
engineer or mechanic makes faster piogr^ in development- 
work. You always see production-gains, when working 
and looking for further imixovements to register on a 


-Nyia Counter 


TW* Small Rotaiy Ratdjet Coun- 
m (No. 6) oouBtandiifocatintniov*- 
niMt* ol tha kvM, u tequiio^r r»- 



This large Re-Sri Rotary RrithriCoun- 
tar toeordU output of punch pioccci. 


each throw of the lever, and cats hack 
to aaro from any %ara tominc knob 
ones round. ^ovMad widi from four to 


, ^ by ragulatiiw tha thn... - 

tha lavor. Priea, sTo). (Cal nuAf 
JJt iTn.) SmaU iMurtan Coontar of 
rimiUr morlal. alao $2.00. 


, Mf Ifo-) Set-Back 

Smhdhn Counter of cimilar medal, $10. 
(Uct.) 


Tht VeeJer ke^lef ulU show you eounters to rtgUer inereatiJ 
pniwcUon ri ANY machine. Sent free b <Jl who may med 
wHh the /mUem—in fruenffon, eniineerini or mtmsrfacturlnt. 


The Veeder Mfg. Co., 


18 Sargeant St. 
Hartfora. Conn- 



CHEMISTS 

Our new cataloc Itating 5000 chem- 
icala. 2500 nhictratioiu Laboratory 
Appatatua and 1000 Book* cent mi 
receipt of 50c. Radio catalof (100 
pacer), Ubenl dlrcountc, 10c. 


BECOME A FOOT CORRECTIONIST 

15, 000 to 510,000 yaailyina bud neii of your owa—ni ay 
an aaUoi U to tin New Proteedoa of foot cotrcctlon, 
rot BWiUat not oUiepody. Opcnlnc everywtwra with 
all tha tnde you eaa attaad to; cuy teraw lor Uceue and 
tmiiUnc by mafl; ao furtbar caolul needed, or toad, to i 
bay; no aieney or aoUdtiBC. Write today for (ulldetalla | 
STBnatNSON LABORATORY 
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CsrBss t FsfiNt ViM EusIms 
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UNIVERSAL MACHINISTS’ 

Mauto handbook 


.SONGWRITERS 



■had Ar awai aUe AnywMoie 
aUKR, oar, not N. KayatMo Atc„ e 

f-SeUJbiioiiati-\ 

• . barn nio MONBY ^ > 


idila to sot tbofr baarisga from . ahon 
atations and from anrfaea vaaaa la . Than 
should b« no difficulty in thk. Itiamaroly 

matter of applying eziating mathoda- 

Thate muit alao be batter mataorotogieal 
lervioe. For aummer montha, our knowl- 
edge of North Atlantic meteorology la 
pwhapa already adequate. But for all- 
year^und flying, such service must be 
vaatiy improved. When Lindbergh set 
off he had favoraUe reports. But tha 
weather men did not inform him of tha 
ileet-flUed elouda off Newfoundland which 
proved his greatest peril. The Weather 
Bureau can at present secure better infof- 
mation by apecLal arrangements with radio 
companies and aurfaot vewels. A oom- 
plete lystem must be organised for such 
collection ot dsts. 

The suggestion hss also been frequently 
made that floating statloni be provided for. 
emergency and refudUng purpoaee. 

On the whole Lindbergh’s flight will give 
tremendous impetus to commerdal 
attempts to conquer the AUantle. Granted 
multl-engined power planta, huge seaplanes 
in which structural problems have bm so 
carefully studisd that aise means no de- 
ereaso in efficiency, syatemaUe weather 
service, and radio aidi to the navigator, 
we see no reason why, in a very few years, 
a tnuiaatlantle mail or passenger s^ee 
msy not be a ' 
continent is now. 


Alr-oooled Engines for Alroaft 

{CortUnuril fnm page 151) 

themselves to he at no great dlaadvantage. 

The themretlcel advantagee of the air- 
cooled, vee engine over the radial are 
being conflrmed by experimental results. 
In return for a slightly higher (at the 
moment) weight-horsepower ratio, the air- 
cooled, vee engine offere redu^ head 
area, increased amoothnaia of operation, 

I higher maximum crankshaft apee^ more 
readily adjustable degree at cooling, and 
simplffied installatioD probloms. These 
advantages are incres^gly important 
in the larger sixee. We a^ probably 
diacover before very long that aome com- 
promiae between the two is more dealrsbie 
than either the vee or radial, but at preaent 
the radial, air-cooled engine appeara to 
poaseai the majority of the advantage! 
in small poweri, the vee in the intermediate 
range and the X in the high-power range 
(lOW horaepower and above). 

This vinffication of the air-cooled, vee 
. igine haa led to the development by 
air^t engine manufacturers of at leaat 
two air-cooled, vee engines now in the 
design stage. The auecess of the air- 
cooled Uberty engine has alao led to the 
devdopment by ue Engineering Diviaion 
of a 24-eylinder X type engine of 46M 
quble inches displacement, rated con- 
servatively at 1200 honepower at 1800 
revolutions ^ minute. Sin^e-cyllndiv 
tests of the X engine cylinder have pro- 
duced highly satisfaeb^ results which 
indicate that the complete engine can be 
expected to develop tta rated power at 
1600 ravolutiaas par minuto or even bdow 
that figure, 

Thwe are also in development tw;o rathw 
unconventhmid types of idt-oodM imlial 
enginea, the Cam anttne now being do- 
veM byihe VaiSTCaiatBto 
Corporattoh and tiie Kliiney fadUL sMifo 
ondar daveloptoaBt for the Xayy, 

:»«w. « 
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but itfll largely in advanced experimental 
(tatUB. The Cam engine la a ISO-horae- 
power radial in which a double-lobe cam 
replacea the crankahaft. The eylindera 
are ol the acrewed and ahrunk aluminum- 
head -^pe, employing the Engineering 
DivUmt type M cylinder head on a 
Bpedal barrel. The Kinney radial waa 
developed at the request of the Navy for 
training purposes. It waa originally de- 
signed as a sleeve-valve, five cylinder, 
radial engine. The design was modified 
after preliminary tests and now incor- 
porates a bolted-on head cylinder with 
an improved hydraulic (oil operated) valve 
gear. 

The present status of the air-cooled 
engine In this country can be summed 
up rather briefly. There are two air- 
cooled radial engines id production status, 
the 400-horsepower Pratt- Whitney Wasp 
and the flOO-horsepower Wright Whirlwind. 
There are two more air-cooled radial 
engines of approximately 426 horsepower 
in service test status — the Wright P series 
and the Curtiss R-1464. There are in 
promising experimental status at least 
five more radial engines, ranging in power 
from 60 to 600 horsepower. There is in 
service test status alM one two-cylinder 
opposed air-cooled engine, the Wright 
Morehouse M-80. In the air-cooled vee 
and X types there are in service test the 
air-cooled Liberty of 430 horsepower, and 
in experimental status the Engineering 
Division 1200-horBepower X engine and 
at least two air-cooled vee engines 
capable of developing . approximately 600 
horsepower. 

There seems now to be no unwillingness 
on the part of aircraft - engine manu- 
facturers to engage in air-cooled engine 
research and design. Whereas several 
years ago it was difficult enou^ to buy 
experimental work on air-cooled engines, 
today we can easily name at least six 
projects by nearly as many companies, 
which have been undertaken and prob- 
ably will be carried completely through 
the experimental stages without support 
or assurance of support by aircraft engine 
buyers. The air-cooled engine is cer- 
tainly being given an opportunity to 
prove itself, and present-day results 
pear to vindicate the work involved. 



Non-Sldd Hi-Type 

Breaking Mileage Records 


On heavy tnicks, in tnmsfer work, contracting, farming and many 
other kinds of hauling^ Firestone Non-Skid Hi-Type Tires are estab- 
lishing an entirely new standard for measuring tire cconcMny. Here, 
in one tire, Firestone engineers have combined extraordinary traction 
and money-saving cushioning qualities, with extreme toughness and 
wear. Whkher you haul long or short distances it will pay you to 
ask your local Firestone Dealer to show you what Non-Skid Hi-Typea 
are doing foe other operators in your section. 


^^_MOST MILES PER DOLLAR 

jire^otte 


AMKRICANS SHOULD PRODUCE THEia OWN RUBBER 




Byrd’s Preparations 

A tnniatlantic flight which will 
differ in its significant aspects from 
those succenful flights of Lindbergh 
and Chamberlin is, at the time of 
writing, marking time and awaiting 
the arrival of pre^tioua weather. This 
flight Is under the direction of Com- 
mander Richard E. Byrd and is 
spon s ored by the Arnica Trans- 
oceanic Company. The plane is a 
huge three-engin^ Pokker, using oir- 
eoded Wright “Whirlwind” enginet 
and carrying 1300 gallons of gasdine. 
It will transport four men and the 
first official transatlantic air mall, 
consisting of 200 lettenk Radio equip- 
ment, life rafts, medical supplies, et 
cetera are to be carried, and these facts 
.wDl Show, if the fl^t is tucceatful, 
one more great atep toward trana- 
sdantie aensl fr^|ht service. When 
the fil^ has been completed, the 
scnimnc Aubrican wUl carry a 
complate report of It and of tile puna 
that accompHshed the feat. 

-riw gkifror. 


German Field Glasses 
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Send For This hbitdr 
And Make This Test 



Any manufacturer of elec- 
trically driven devices who 
can reduce or eliminate vibra- 
tion in his product has a 
distinct sales advantaM. Vi- 
bration causes noise, bearing 
trouble, arcing and shortens 
the life of the product. 

In Dumore motors vibration 
is eliminated by removing 
antagonizing weight from 
motor armatures on a specially 
designed machine. Conse- 
quently Dumore motors are 
in dynamic or runningbalance. 
They run smoothly, quietly 
and without perceptible vibra- 
tion. The bearings stand up. 

, These facts can be demon- 
strated in an out and out 
comparison. We want you to 
see and feel the difference be- 
tween a Dumore and any 
other universal motor (re- 
gardless of make). 

Write us on your own letter- 
head and we will send you a 
stock motor on memo charge. 
When the motor arrives lay it 
on a level surface beside the 
motor you are now using, run 
them both at working speed, 
and, remembering the harm- 
ful effects of vibration, draw 
your own conclusions. 

d dmob e 

Dynamically Balanced 
Universal Motors 

WISCONSIN ELEaRIC CO., 

4S SferttenUi St*, Raeliif, Wii* 





Automatle Machine Makes 
T s i esc op e MItron 

I N the June ioue, page 424, we published 
a letter deeerlbiog a telescope made o 
automatle tpinding and poUahing 
line invented by an amateur of our 


for the amateur t 



The ^ndlntt and 
poUshliig machine at 
work. Power la trans- 
mitted through the 
wooden arm which 
extends to the left, 
out of the picture. 
It may be given a 
slow reciprocating 
motion by a crank 
or any mechanism 
devised by the ama- 
teur. In operation, 
the upper disk A 
turns clockwlset the 
lower disk B, conn- 


acoualntance, who signed himself "A 
Wellesley Bnthndaat” We promised our 
readers to forward lettera to thia gentle- 
man, but so very many inquiriM were 
received that he was forced to defer the 
requests for individual deacriptions and 
■end ut for publication a aingle deecription 
that would suffice for alL Machinee, aa 
such, for doing this sort of work are not 
new; but this one is wholly original. 
If you make one of these machinee the 
telescope editw, and through him the 
inventor, would greatly appreciate de- 
tailed word about its performance. The 
inventor deetfibes the device u follows: 


taken from t 

them shows the machine ready for 
operation, and the other one ahowe 
the separate parte. 

"What seems to be a novel feature 
in this machine b the immersion of 
the rubbing surfaces in the grit or 
rouge mixtures, thus eliminating the 
necemity of constant attention. 

"Most of the sheet metal work ia 
made of number 22 B. and S. gage 
galvsnised iron. 

“The lettered parte are aa followa: 

A: Dbk with 68 teeth cut in the 


trtth 

the Mbe<^ editor, 
the Inventor ■“- 


wUl be 
duplicate this 
chine, plew 
uehowit 
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edge to form a ratchet wheel. On 
the lower elde is soldered a dust 
rim and six clips to grip the mirror 
bolder C. 

Bi Similar to C except that it has 
60 teeth and the six clips are on the 
upper side to hold the pan D. The 
lower side haa rigidly fastened to it a 
windle for inseraon in the t 
C:Cup^' ’ 

rigid sph — , 

passes through disk A and connect- 
mg rod F. The rim on the inside 
haa three pieces of rubber, spaced at 
regular intervals and fastened with 
shwac. Over the mirror is placed a 
disk of rubber (old inner tube) to 
ser/e as a cushion. 

D; Recessed tray for holding the 
lap and grinding or polishing mix- 
ture. 

E; Wooden base with central hard- 
wood turntable. 

F; Connecting rod for transmitting 
a reciprocating motion. (60 strokes 
a minute is a satisfactory speed.) 
G: Wooden block to be fastened to 
the face plate of a lathe or other 
rotating device to impart motion. 
H: Adfuateble guide. 

I: Adjustable pawl for turning disk 
A. 

J; Pawl to prevent backward mo- 
tion of disk ft. 

K; Pawl for turning disk B. 

L; Guide for controlling pawl K. 
M; Pawl to prevent backward mo- 
tion of disk A. 

N: Stirring device of hard wood, 
mounts on a flexible and readily 
detachable arm. 

"An inspection of the pictures will 
show that the machine is capable o( 
performing all the ordinary hand 
strokes of grinding and polishing. 
A practically straight stroke can be 
imparted by substituting a long arm 
in place of the short one H. 

‘Trmure is obtained by clamping 
weights on connecting rod F. lateen 
pounds is sufllcient up to the finest 
polishing, when no weight is desirable. 

"The Darrel on whi» the machine 
is mounted serves as an element 
of safety in case there is a tendency 
to grip; in this event it will tip. 
Gripping can be eliminated during the 
grinding by the use of a grooved lead 
lap in place of glasa. 


iity as - . - 

gravity of the liquid, such as sugar 
or other inert substance, and thus 
retard the precipitation of the nits 
during the grinding process. The 
stirring device slone is not sufficient 
for the most satisfactory results. 

"The laps are raised and lowered 
in the receesed tray D by means of 
rubber diake, and a thick rubber band 
is placed around the edge of each lap. 

"One aix-ineb glass mirror was 
ground, polished and figured on the 
machine without any hand rubbing. 
A six-inch quarts mimr was made on 
it up to a poUshed sphere, and the 
final figuring was done by hand. 

"The derice is most satisfactory 
during the fine grinding and polish- 
ing. If a mirror haa been over- 
corrected and it b the form of a 
hyperboloid or tome other mon- 
strosity, it is only necessary to put b 
a suitably trimmed lap and let the 
maehbe run by itself until the desired 
reeults are attabed." 

A Welleriey Entiiuaiaat. 


The Ttm That Swallowed a Tree 
'PHR letter qintad bebw explain! It- 
X ««»we o^ QuoUti^ 

tkn John igeeriiUu of the 


IV T 


IT’S WHAT THE VOC/JVCEIl CROWD THINKS ABOUT ITI 


OW the whole world 
talks the language of this 
younger generation, follows 
their fashions, playa their 
flashinggamea—andobviotisly 
takes theiropinion on tobacco 
matters very seriously, for 
theyouDger set’s most favored 
brand is the largest selling 
quality cigarette in the tvorld! 
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Holding A Stop Watch 
On the Flight of Progress 

OUCH ia the function of the Scientific American. 

When Glenn Curtiss in 1910 flew from Albany to New York, 
M2 miles at an average of 49 miles an hour, it was to win the trophy 
for long distance flying oflered by the Scientific American, the 
world’s foremost source of information on aviation. 

Lindbergh and Chamberlin, leaping over the Atlantic, found th^ 
&ientific American still the world’s one best source of authentic 
information on aviation. And not aviation alone, but of every 
branch of science, pure and applied — engineering, chemistry, elec- 
tricity, bralogy, agriculture, invention — every avenue down which 
the world’s thinkers are leadiAg us to a more won^rful civilization. 

^ether it he achievements in the air, on land or at sea, the, 
Sciratific American is the one publication which gives you the full, 
thrilling, intimate, hundred-per-cent-correct facts you want to know. 

Whv not subscribe to the Scientific American today? Don’t 
let delay rob you of the interesting and valuable things in a single 
issue. Use the coupon NOW. 

Use this coupon and save one dollar. 
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mtlofi’f forMta, could be choeen. John 
Muir ia dead, but hia booka, Including 
the one mentioned below, will ring down 
through the centuriea when the white 
man haa made of the Sierraa a white 
man'a ahamblea. 

Editor, Scientific American; 

In your September number, page 
238, there ia a note about a "tree 
that iwallowed a tree.” 1 wondered 
when reading it if the following, 
from John Muir’a "My Firat Sum- 
mer in the Sierra” would not ex- 
plain it 

“Have been aketching a ailver fir 
that atanda on a granite ridge a 
few hundred yarda to eaatward of 
camp, a fine tree with a particular 
anow-atorm atory to telL It is about 
100 feet high, growing on bare rock, 
thruating ita roota into a weathered 
joint leaa than an inch wide, and 
bulging out to form a base to bear 
its weight The atorm came from the 
north while it was young and broke 
It down nearly to the ground, as is 
^own by the old, dead, weather- 
beaten top leaning out from the liv- 
ing trunk built up from a new shoot 
l^w the break. The annual rings 
of the trunk that have overgrown 
the dead saimling tell the year of 
the storm. Wonderful that a aide 
branch forming a portion of one of 
the level collars that encircle the 
trunk of this species (Abiea inagni- 
fiea) should bend upward, grow 
erect, and take the place of the lost 

axis to fo; 1 — " 

Yours very truly, 

Isabel P. Jaggar, I 
Volcano Hoi " " ' 

Worms as Artists 


Any electric hand saw of portable rig worics better widi a 



When ordering spedfy that the blade thtll be SlMONI>S 
SIMONDS SAW AND STEEL COMPANY 
nrCHBUROl MASS. 

"The Sow MdW* Branch Mon* and •mdet thapi Iti princtpal Mm SmaUUIud t$J2 


O NE of our readers, Mr. E, V. Morse, 
of Chesterland, Ohio, in the course 
of his wanderings through the woods 
has come across an interesting example 



Certain types of wood • boring 
womu leave fancy designs. This is 
an esesUent example of their work 


of natural artistry. This Is in the form 
of a section of tree trunk which has 
been "esrved” In a unique manner by 
wofma. Mr. Morse very kindly sent us 
a pbdt^aph of it^ 
Is rsprodoesd in these columns. 


Hydro-Electr. Enginrg. , 

CIVIL SERV. APPOiTMTS. Thrills! New Joys! New Worlds! 

Hone Sindy Tniniiif. Hydro-Elecir. Imt ander the SPELL of these Powerhd 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 
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iTwtnd br Butmu ct SUndard* nt Wwdilnstea 
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Goipmerciai Property News 

A Department of Facts and Notes of Interest to Patentees and 
Oxsmers of Trademark Rights 

CONDUCTED BY MILTON WRIGHT 


Ddayt An Fatal 

T he disutrouB resolta of delay In 
auertins claims in an interference 
action in the Patent Office are well 
illustrated by the recent decision of the 
Court of Appeals of the District of 
Columbia in refosina to permit Joseph 
J. O’Brien the right to appear as a 
cliumant for a patent on an invention. 
The invention relates to certain improve- 
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An anomaly in Patent Office statls- 
tlCB. The top line shows the number 
of pa 
the 

patente iesued. You would think 
that the two lines would fluctuate in 
harmony — that the number of pat- 
ents would Increase or decrease in 
direct ratio with the number of 
appUcatlons. As a matter of fact, 
they do nothliffi the sort. Patent 
Office officials have one explanation 
to offer a^ we have another. How 
do you flgure it out? 

ments in forms for structures for plastic 
material and methods of applying con- 
tinuous conduits. O’Brien filed his ap- 
plication in 191«; George A. Bonelli filed 
an appUeation on a like Invention in 
1919. In 1922, no Interference having 
been declared between the two applica- 
tions, a patent was granted to Bonelli. 

In 1924, notwithstanding that more 
than two years had elapsed after the 
date of Bonelli’s patent, the Examiner 
instituted an interference proceeding 
between the parties, O’Brien copying 
Bonelli’s claim. 

In 1926, priority was awarded to 
O'Brien, but afterwards the Examiner 
vacated this award upon the ground that 
O'Brien had no right to maintain the 
interference for the reason that more 
than two years had elapsed after the 
granting of Bonelli's patent. The appeal 
went op to the Court of Appeals of the 
District of Columbia, where the court 
held: 

“The decisive question is whether 
O'Briefl was entitled to be heard in the 
intarferanee proceeding in view of the 
fact that more than two yens had 
passed after the granting of Bonelli’s 
patent, without the declaration of such 
an intarferenee, 

“This question is answered in the 


tents appUed for year by year: 
bottom line the number of 


negative by Sundstand v. Gubelmann, 
66 App. D. C. 200, wherein this court 
held that in the absence of special cir- 
cumstance Justifying the delay in copy- 
ing claims from an issued patent, the 
two years' limitation applies, and there 
is no basis for the declaration of an in- 
terference.” 


The New Gopyriflht Law 
AS a result of lepdslation enacted by 
the last Congress, it is now possible 
to obtain copyright protection for pub- 
lished works pr^uced by mimeograph, 
photo-lithograph, photo-engraving, pho- 
tostat or sindlar process. Heretofore 
the specific requirement of the copyright 
law has been that a book or periodical 
must be “printed from type set within 
the limits of the United States ... or 
from plates made within the limits of 
the United States from type set therein.” 

Explaining the new law, the Registrar 
of Copyrights, Thorvald Salberg, makes 
the following statement: 

“The difficult situation brought about 
by the World War in regard to printing 
made it necessary or convenient in sub- 
stitution for printing from type set, to 
resort to other methods for the produc- 
tion of many classes of books and peri- 
odicals. The exact number of such 


works is not known, but it is reasonably 
safe to believe that they numbered many 
thousands. 

“University professors and other 
teachers in the higher schools and simi- 
lar institutions have suffered seriously 
by this loss of copyright for their boolu 
bwanse they were not printed from type 
set 

"It is certainly a reasonable propo- 
sition that the copyright gran^ to 
authors by Congress to protect their 
writings, as authorised by the Constitu- 
tion, should not be lost to certain authors 
by reason of the requirements of our 
present copyright laws as to methods 
of production. This amendatory act al- 
lows the author, who alone knows all 
the facts in relation to the publication 
and distribution of his book, to select his 
own method of production, and still be 
sure of his adequate protection from the 
time his work is actually published in 
the United States by any process of 
production. 

“The enactment of this measure of re- 
lief from the restrictive type-setting re- 
quirements, in behalf of university pro- 
fessors and others, will also prove a 
considerable relief to the copyright office. 

“Thus the law as amended permits 
the registration of copyright for books 
prepared in mimeograph, photo-engrav- 


Patents Recently Issued 

Classified Advertising 

AdvtrHmmUM in this section lisUi under pro^ classifications, rate 25e per word each 
insertion; minimum number of words per insertion 24, nummum 60, Payments must accom- 
pany each insertion. 

Official copies qf any patents listed in this section at ISc each; state patent number to insure 
receipt of desired p<tient copy. . 


Pertaialnfl to Aeronautics 


Balloon Capabu or Rung Euplovsc as 
A Caftivs OsssavATioN Balloon and as a 


hypo-solpbiU of soda is placed in a special 
equipment in which are disposed positive and 
electric plates forming eleetroly^ whereby 
the sUver wlU be deposited. Patent 19g»- 
212. E. K. Griffcn, SaUda, Colo. 


nation with two interehangeable ears, vis., a 
wicker observation car, and a ear provided 
with propelling means, both provided with 
suitable suspensions. Patent 1S29874. L. 
Avorio, c/o L. Laboeeetta, Via Due Mar- 
eelli 21, mrae, Italy. 

Wme CoNsraoonoR ros Abflambs— 
Which is adjustably vibratory from the 
leading edgw to the trailing edge for the 
purpose of produeisg a deftalte pulling ac- 
tion. Patent 1628940. J. Wenger, 721 
Uurel St., Highland, lU. 

Amuna Witra CowinuorioN— Which per- 
mits d flying, taking off, climbing or alight- 
ing at slower speeds and with lesser angle 
than is usual. Patent 1630988. J. B. 
GrUBn, Box 67-A, Route A, Savannah, Gs. 



PsocMs ahU Appasatus poa RaoonBDM 
Sana Fsois PBOToaaAPxsa’i Smt Rvsao- 
svtpxin SoLtmosF— Whereby the eduuftod 


aectrical Devices 


Cap os Socxrr ros Ikcandsscsnt Elsctxio 
Lamw and tbs Lisa— By means of which 
soldering between tbs parts may be carried 
on, without danger of the soldering iron or 
blow-pipe approaching too near the bulb. 
Patent 1680126. A. J. B. Harspt, e/o C. * 
Chassevent, 11 Boulevard de Magenta, 
Paris, France. 

ELaCTWCAIi-TVSB-CONNSOTaa twiBTue Ds- 
VIOB— Especially adapted for splicing two 
eleetriesi conductors together, by a ratchet 
mechaaism, where little clearance room can 
be had for porforming the operation. Pat- 
ent 1689800. W. J. Leach, 716 Pine St., 
Burlington^ Wis. 

'Loooixa Duneg FOB Rarau Tmrnra 
imiw— Adapted for disposition upon radio 
eonplers employed In the ordinary radio etr- 
cuh for turning the shaft to tune the tn- 
stnoMnt in sol«rtlng eer^ etsMann, Pst^\ 
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iog, or similar processes if duly pub- 
UsM by ofPerlnff inch copies publicly 
for sale or for other public distribution. 
The olBee requires an affidavit of actual 
publication. If not publicly offered for 
sale, the copies must be published by 
public distribution without speciflc limi- 
tation on those to whom it might be 
circulated. 


A Good Word For Trusts 

T O the Planning Committee of the 
International Economic Conference 
at Geneva, Paul de Rousiers, professor 
at the Ecole des Sciences, Paris, has 
made a report recommending statutory 
regulation for trusts and combines. The 
leport traces the organisation of cartels 
in Germany, trusts in the United States, 
amalgamations in England and associ- 
ations and agreements in France and 
other countries. It outlines the organi- 
sation of international trusts and agree- 
ments and in this connection speciftcally 
discusses the United States Steel Cor- 
poration, the Standard Oil Company, the 
German dye trust and the potash and 
steel consortiums. 

"The charge most often advanced 
against agreements is that they tend to 
put up selling prices,” says Prof, de 
Rousiers. "This charge applies chiefly 
to the early days of the cartels; it is 
bas^ upon the fact that at times of 
crises, when prices are falling, agree- 
ments are instrumental in keeping them 
above the level to which they would 
otherwise drop. All the inquiries car- 
ried out in Germany, Great Britain and 
the United States prove, however, that 
when there is an upward tendency, the 
cartels exercise a contrary influence and 
keep prices below the level they would 
otherwise attain. 

"In other words, they have a stabiliz- 
ing and regularising action. Thanks to 
them, price curves less frequently as- 
sume those acute angles which confound 
all estimates, discourage initiative and 
give industry the appearance of a dis- 
astrous gamble. They are thus of bene- 
flt not only to the producers but also to 
their customers. 

, "Agreements offer the clientele a fur- 
ther very important advantage, namely, 
that of paying prices which are not only 
leas variable than formerly but are al- 
ways uniform for everyone alike, at any 
given moment. This benefit is of special 
value to small purchasers; it ensures 
them real protection." 


Grade Marks And Trade Marks 
^AN a grade mark be a trademark? 

The question came up recently in 
a Patent Office opposition proceeding be- 
tween Oakford and Fahnestock versus 
King Midas Mill Company against the 
registration by the King Midas Com- 
pany of “White Oak” as a trademark 
for flour. In diimisaing the opposition 
and holding the trademark entitled to 
registration. Assistant Patent Commis- 
sioner M. 3. Moore says: 

"Then is certainly nothing about said 
mark to suggest quality or grade. The 
mark Is clearly arbitrary and fanciful 
when appropriated to flour, and is used 
primarily to distinguish the applicant’s 
goods fi^ like goods of other traders. 
^ fact, assmnlng it to be a fact, that 
the appUeaat haa bther tradsmarka 


Of Intereat to Farmers 


Tobacco HabvbstSR — By the um of which 
it Is possible to transfer the leaves to drying 
sticks almost immediately upon harvesting 
them, without bruising by excessive han- 
dling. Patent 1829442. J. C. Trulore, 
Shoals, N. C. 


Of General Interest 


Combination Dhaim Board and Covsr— 
Formed from one piece of metal which seats 
down in the body of a combination sink and 
laundry tray atruetnre preventing the spill- 
ing of water. Patent 1628746. J. W. 
Rusiei, 622 Chestnut St., Columbia, Pa. 

FACUL-WaiNaLS-BiMOViNo Devicb— E end- 
iiy applied to any portion of the face, for 
exerting the proper directional pull in the 
endeavor to remove wrinkles, without un- 
due discomfort. Patent 1629460. H. A. 
Skinner, 44 Pearl St., New York, N. Y. 

Hobs FaSTBNSB — Particularly intended foi 
bathroom attachments such as showers, the 
attachment having means for lightening the 
grip on the faucet as the water pressure 
increases. Patent 1S29431. B. W. Ben- 
nett, 1 So. Clinton Ave., Bayshore, N. Y. 

Mbthoo or PaoDVCiNG Compobits Motino- 
PiCTURX Filmb — For so-called freak pictures, 
by providing a plurality of identical positive 
film strips and super-imposing them to reg- 
ister when viewed through frames.. . Pat- 
ent 1627976. A. V. Knechtel, 1179 North 
Kenmore, Los Angeles, Calif. 

Pipb-Sbaunc Dbvicb— Which will cause 
a leak to be properly sealed without re- 
quiring the flow of liquid to be cut off dur- 
ing the operation. Patent 1627995. W. 
J. Pendry, Box 818, Martinez, Calif. 

Safbty Razor— In which a special holder 
greatly faelUtatea the manipulation insur- 
ing the proper relation of the cutting edge 
during shaving, and precludes accidental 
displacement of the blade. Patent 1629416. 
J. and M. Roman, c/o Max Roman, 287 
Clifton Place, Brooklyn, N. Y. 

Wall Con8truction— Wherein a special 
Interlocking pre-cast block is used and 
locked in wall formation by the pouring of 
concrete between the assembled blocks. 
Patent 1627989. J. McKenzie, 11 North 
St., Whangarei, Auchlnnd, New Zealand. 

CimaiNATION CANDY BOX AND ToT HdUSE 
—Which when opened cun l>c easily assem- 
bled to form a toy house, even when the 
candy is still in tho box. Patent 1630117. 
I). C. Faulkner, 461 «th Ave., New York, 
N. Y. 


CARPer Spool — ^Whercin a Journal is pro- 
vided with means for efficiently holding the 
same in place, and a support arranged to 
carry a removable head. Patent 1630166. 
W. H. Wilson, c/o Vermont Spool and Bob- 
bin Co., Burlington, Vt. 


Finoer Nail Tbiumkr— Including a handle 
having at one end a nail cleaner and at its 
other end a nail trimmer, both protected by 
threaded caps. Patent 1629967. R. K. 
Rex, 2224 Overlook Road, Cleveland, Ohio. 


BRIOOB Approach— In the form of a spiral 
ramp of double or single character associated 
with the floors of a bnilding, which may be 
additionally employed for storage purpose#. 
Patent 1629787. A. S. Hackett, 616 Whit- 
ney Central Bldg., New Orleans, La. 


Cabd Rack— W hich functions to support 
a plurality of playing cards in substan- 
tially upright poalUoa, so as to be clearly 
visiMe and readily Ineertable or removable. 
Patent 1629070. H, T, Cox, 6676 York 

RIvH.. faOffi AbmIm. CAlifa 


appropriated to the aame ffoods, is 
immaterial. As waa stated by Judge 
Learned Hand: 

“ ‘Now, in principle there is no possible 
ground for refusing to recognise any 
number of trademarks which are really 
such.’ 

“It is also well settled that there may 
be different trademarks fop different 
grades or qualities of the same product, 
provided they are so used to distinctly 
Indicate origin or ownership as well as 
grade.” 


Each Sock Stands Alone 

I S a pair of socks singular or plural? 

Authorities on grammar may think 
a pair of socks is a unit and takes a 
singular verb. Singularly enough, how- 
ever, the United States Customs Court 
says a pair of socks is plural and takes 
a plural import marking. 

The Irish Textile Company fonnd this 
out recently when it imported woolen 
hosiery into the country. The proper 
legal marking was placed on one sock 
of each pair. It waa not enough, the 
court held, whereupon it Imposed an ad- 
ditional penalty of 10 percent upon each 
unmarked sock. For tariff purposes each 
sock is regarded as a separate article at 
commerce and therefore each one must 
be marked. 


The Katz Underwear 

T he Katz Underwear Company ia 
denied the privilege of registering a 
picture of a cat’s head as a trademark, 
because of the likelihood of confusion 
with the cat’s-hoad trademark registered 
by the Corticelli Silk Co. This decision 
is made by the Patent Commissioner in 
spite of the fact that for years the Katz 
Company used as its trademark a pic- 
ture of three cats. The Corticelli uses 
the cat’s head for spool silk, but also has 
used it on stamped linens, braids, dress 
silks, underwear and hosiery, although 
its use on some of these goo^ has been 
discontinued. The Katz Company de- 
sired to register a similar mark for 
underwear. 

“The issue here,” says Assistant Com- 
missioner Kinnan, “is the old one so 
often decided by this court; would ap- 
pellant’s use of the mark on underwear 
lead the ordinary purchaser to believe 
that he was buying the goods of ap- 
pellee? We think the word ‘class,’ as 
used in the statute, means broadly a 
genus including as species any goods 
upon which the use of the same mark, 
when the goods are exposed side by side, 
would tend to mislead the purchasing 
public. We have no difliculty in apply- 
ing this rule to knitted and textile under- 
shirts, drawers, and union suits on the 
one hand, and men's, women’s, and chil- 
dren's stockings on the other. 

“The examiner points out that each 
party has used his mark for several 
years, and that opposer has not sub- 
mitted proofs of actual confusion in 
trsde. This act is not' deemed control- 
ling. The opposer, u is well settled, is 
not required to prove actfial confusion; 
the establishing of the likelihood of con- 
fusion is sufficient Opposer was long 
prior in the fleld with the cat's-head 
mark, even using it on underwear be- 
fore and at the time applicant adi^ted 
the cst’s-head mark.** 



»<3 BK) CAN 


(wnirnira «nsM* 

MDitniktioii; iMTtaf loeUaff mwiu by wbUk 
tiM bMd MB b« qnicUy Bttwhed or do* 
tMfaod from an oil wall easlof. * ' Patent 
leSWas. H. A, and C. V. Daria, e/o H. A. 
DarU, Boa ISfi, B. D. 1, Badwood, Calif. 

Diiruiy Davicn— In tba natnra of an am- 
blam, which U attraetlra and ornamental 
fa appearance, rererelble, and adapted to 
MTxy direraiflad aubjaet-mattar on ita two 
facea. Patent 1680917. H. D. Andrawa, 
48 Glencoe Plaea, Clneinnati, Ohio. 

Uilx-Bottu HoLOn— Harinc a latch 
which antomatlcally aocurea the jawi around 
the bottle neck whan the latter la Inaartad, 
the bottle wlll> not drop when bolt la un- 
locked. Patent 1680409. T. C. Bouaa, 1822 
16th St. N. W., Waahington, O. C. 

BnAT Noms—Which will thoronfhly and 
erenly diatribnte rlacoua liqpld, aucb aa oil 
or ter, to a road way, without choklnK or 
eloKfiag. Patent 1680974. 0. W. Shalor, 

and S. G. Butte, c/o KUma k Klime, Boa- 
noka By. * Electric lifg. Co.. Salem, Va. 

Animai, TaA^— For email animala aueh aa 
mieo or rata, adapted to be actuated by prea- 
auta applied at any point of a ralatirely 
gnat area. Patent 1680969. J. E. Buby, 
Wayneka, Okla. 

VmmLATm— For the roof of a building, 
girlng maximum ventilation and minimum 
danger of fraaxing the machaniam while re- 
ducing the power required in operation. 
Patent 1680978. J. Sobel, 214 E. 127th St., 
New York. N. Y. 

CoHrccnoM Packagb— S o eonatrueted aa 
to form a atrong compact box for the aale 
of confactiona, including a diaplay tray for 
axpoaing the gooda without neeaaaltating 
unpacking. Patent 1630984. A. Sweet, 
e/o Sweet Candy Co., Salt Lake City, Utah. 

AtniiAi. Tbat— I n which nothing projeeta 
above the jawa in aat poaltlon, which allm- 
inatee the neeeaaty for a trigger or other 
form of trip member and will not daatroy 
fur. Patent 1680607. W. Catlin, Bock- 
vUle, lad. 

Jab CLOitiBB— Including a acrew cap and 
a eloanra cap which can be readily operated 
to harmetie^ly aeal the contcnta and allow 
of ready opening. Patent 1629689. J. O. 
Bolllna, 1486 Federal Art., Sawtelle, Calif. 


HnrdwBTo and Toola 


SrauT Lbvbi. — W hich ia provided with ad- 
Juatlng meana, and embodlea a level equipped 
with two level glaaaee at right anglea to 
each other. Patent 1680122. V. E. Ivar- 
aon. Box 616, New Bochelle, N. Y. 

Sabb Fabtimbb— A cting antomatieally to 
hold the aaahea againet vertical movement 
in their alidewaya, the latching meana be- 
ing operable only from the inalde of the 
window. Patent 1630163. J. T. WUUame, 
Box 480, Arcade Sta., Lea Angalea, Calif. 

Mabxbb Btocg — Particularly uaeful to 
earpentera in marking off apacca on the edgea 
of doora which are to be mortiacd for the 
reception of hingea. Patent 1629068. C. 
C. grader. Box 86, Hughaon, Calif. 

OoniB HaMOBb— F or attpporting gotten 
adiacent the edgea of roofa, which permita 
the oae of narrow bridge atock without de- 
tracting from atrength, and eliminatea rivet- 
ing. Patent 1630961. C. A. Meunier, 816 
Memoria Stn Great Neck, L. I., N. Y. 


Heat 




Daniio ArPABAfua — Wbkh afforda fadli- 
tioB for the otillaatlon of heat from any or- 
dteiiry anpply, to effect praettaally a com- 

K ' to dry^ of cle^ textUea and the like. 

teat 1480669. U. E. Boealer, 621 St. 
Phlliii St, New Orleane, La. 


MidUdgg Mediiiiteal Devlcoe 


ArraoHura Mbamb fob MuiTuaiAPH Sio- 
MAtUBB PutnB— For attaching the elgnature 
bearing element to the platen roll of a mnlti- 
graphing machine and holding the name fa 
perfect contact. Patent 1689876. H. T. 
Buck, e/o T. S. Buck Mfg. Co, 87 Duane 
St, New York, N. Y. 

Boat-Launchino Dcvicb— W hereby the 
awingfag of the boat outboard and the 
lowering into the water mb be controlled 
by one man from the boat. Patent 1629- 
419, B. L. Soreneen, 877 69th St, Brook- 
lyn, N. Y. 

Com-CoNnoLUD Lock— Conaiatlng of a 
number of eo-aeting parte for permitting the 
key to lock the door only after a coin haa 
been inaerted in the lock. Patent 1628711. 
W. J. DobUn, 8810 Arthington St, Chicago, 
111 . 

RBruomunNO Appabatub— Beqnlring a 
relatively email apace, in which eompreaaed 
air ia employed aa the refrigerating medium 
and the raoiatnre eliminated to inanre prop- 
er operation of tho machine. Patent. 
1628880. C. B. BnahneU, Lake Hnghaa, Loe 
Angelea, CaUf. 

SROB-BAisura-PutTFOUi Dbvicb— I n which 
a laxy tongue atructnre ie uaed in elevating 
a platform, and when actuated by the foot 
the effective height of the operator la varied. 
Patent 1680191. C. Liberman, 1782 Madl- 
Bon Ave, New York, N. Y. 

MoP-AaanntiNO Appabatvs— Wherein an 
internally groved ring ia employed over 
which the atranda are run, and in aald ring 
binding wirea are located for aeeuring the 
inner runa of the yarn. Patent 1680187. 
M. Kenner, 8804 Fig St, Mew Orleana, La. 

OVBBHBAO CONVBVBB— For reloaaably main- 
taining aa object, aueh aa a log, that la to 
be carried a ^ren diatance, below ttw Mr- 
rier, and operate from tbe ground. Patent 
1630069. B. A. McCourry, Kaappa, Oregon. 

ScBApn Shob— F or prolonging tbe life 
of an ordinary acraper bucket; may be not 
only applied to eld ahoe aupporta, but to 
broken onee alao. Patent 1629786. C. B. 
Gilbert, c/o CUbert Hfg. Co, Stillwater, 
Minn. 

Speed Inmcatob— I n which a ataol ball re- 
volving fa a channel dropa fa certain poai- 
tiona at low apced, creating a aoond, but 
will not drop at high apaed. Patent 1680- 
968. F. Mortenaen, e/o Maakinaeb Brolyg- 
grada Aktlebolaget, Helalngforda, Finland. 


Prime Movera mod Their Accoaaorloo 


Fou, Mixbb— I ncluding a fan diapoacd 
aeroaa tbe path of the moving fuel for 
churning tho comboatlble mixture into fine 
miat readily intermingled with the incoming 
air. Patent 1680161. H. Bornheim, 16 
Berwick St, Everett, Maaa. 


RallWByB gad Thedr AccoBOortoB ■ 


Rail Obbtaob— W hich compriaea a trip 
member, and raMna for the attachment of 
the aame to a track element, to prevent un- 
intentional movement of a Mrriage or train. 
Patent 1U8668. J. B. O’Connor, 168 Eaat- 
ern Parkway, Brooklyn, N. Y. 

Rail-Cab' TBAnaymi— A wbeelad frame 
with alidabie Mr nila moOnted thereon for 
relative loagltudlBal movement, for nae in 
eonneetlon vrith eara that ara manually op- 
erated. Patent 1699806. J. F. McCarroll. 
e/o Standard Machine Co, Baton Bouge, I*. 


POCtBlBillg to ROCfOttOtl 


OAMB APPABATOlh- In which I. 

M on aa ocewtrieally rotatable tabi* ia 
by tha BctiOB of the taUa fate 
any ona of a Mrlaa of poeketa. Patent 1629- 

m. 8. MlaanaBUiN, e/« |f»- A. ttOlM, 

Eaat Shore Boad. Great Neck:' L. M. T. 


tire Impact area of the tesid. ^teat 
1898844. C. B. apBeer, 549 Md. 9|il4 Jt, 
Eeit St. Louie, DL . 


Pertaining to Vehldoe 


Lubbicatwo SirsTBk,— Which ii fa eentfa- 
noni operatioB whila tha Vehieto ia traVeUiig, 
forcing a labrieant fa minnte qnantitlea late 
variona fauMnga fOr ahaekloa, eprlnn ota. 
Patent im940. d. C. O^Ah, 689 Tark 
St, San Pntndaeo, Calif. 

AtiTOKoatLa Loox,— For tho tranimiulbn 
of automobilea, adapted to engage keepbre 
on the ihifter rode for locking tho rode 
againet movement. Patent 1886249. M. 
Farah. 104 So. Loon Bt, El Paae, Tox. 

Sbocx AMoaami^-Of the liquid controlled 
type, having a efagla compartment and 
maana for eontroUing the parte therein, U 
eeeeeeible by the removal of a ainglo acrew. 
Patent 1624266. H. H. Logan, 6107 Now- 
bnrg, Norwood Park, Chicago, JDL 
Cabli Bbaxb.— C omprlaing a brake drum, 
a mMo wrapped morn than onM aronnd tho 
drum and a retractive cpring for eeeh end 
of the Mbto. Patent 1698786. W. 7. Rol- 
lingiworth, 104 7th St, San Franciico, Calif. 

Pabximo Dbvicb fob Motob VaBicLaa.— 
For the expedition# perking of a Mr in reta- 
tlvoly abort ipacee aueh ai are frequently 
found between cere elong-eide atreet enrb- 
ingt. Patent 1628808. J. Myart, OievUla, 
Calif. 


RiFLacTOB-jBWBL Moumtiho.— S neh aa are 
nied at the rMr of bieyelee, entemobllee, or 
other vehiclea, which may be moanted with- 
out drilUug e hole fa the fender or mud- 
guard. Patent 1884800. J, E. Wood, 1M8 
So. Webeeb Avo, Chicago, 111. 

Motob- Vbhicui HaATaa^-Of tho "axhanet 
boater” typo, arranged in the fioor of a 
tonneau fa euch manner that dirt will not 
collect and give off offonsiva odori. Patent 
1688679. E. W. Leahy, e/o Albrata Co., 
CoxiaekU, N. Y. 


Aotomobilb Bbaxb and Jack,— W hich will 
not only brake a vebicfa, bat will alee pre- 
vent skidding, and may be employed aa a 
Jatk. Patent 1686226. C. Slmmoas, 467 So. 
Center St, Reno, Nov. 


Tma SraaAnBBv— Which may be convenient- 
ly uecd with all slieo of Urei. for opening up 
the tire, tbrongbont its entire length to 
permit Inspection of the shoe. Patent 1696- 
480. V. R. Goeller, c/o Mountain Lakes 
Barvtee Station, Mountain Lakes, N. J. 


Cucinr-CONTBOLLim AprAiUTVB^Adaptod 
for neo in controlling the bright and dim 
lampi of bead lights, end maintaining con- 
trol of tho steering wheel during such op- 
eration. Patent 1686888. M. A. Stefa, e/o 
Mayi » Roueo, HoperviUo, Vo. 

RaiBACTAaLB VcaiCLi Runma.— A sled 


; as automobiles, aeroplanes, and tba 
like, which may ha quickly removed to an 
inacUvt poaiUon abovo tha wheola. Patent 
1687161. D. Do Wald, 1618 Mt Vernon 
Avo, Orlando, Fla, 


■mt FOB A SBOB-Patent 79696. MaOdo 
SItgel, e/o FraakUa Simon * Co, SSth 8b. ft 
5th Avo, New Yolk, N. Y. 

Daamt FOB A Sbob— F ateat 787SI. MaBdor 

Selgol, o/o Franklin Simon ft Co, SSth' St. 

ft 6th Ate, Mow York, M. Y. 
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Your Dentist Knows The Preventive 
Measures That Halt The Advance Of 
Health-Destroying Agents 

The mouch it the loiirce of mtaj tropbles, 
among them being Pyorrhea— a foe that penatizci 
4 out of j after 40 and thouiaodi younger. 

Discourage This Entn^ 

Play lafe I Have your dentiit give you teeth and 
guim a thorough examiaation at leatt twice a 
year. And itart oiiog Forhan'i for the Guma 

Thii dentifrice ia more than a tooth paate. It 
ia health iniurance that providei protection 
againat grim ^orrhea. It containi Porhan'a 
Fyorrhea Liquid, used dentists evervwhetc. 
Forhan’a firms the ^ums. It keeps teeth white and 
protects them againat acids which cauM decay. 

Sec your dentist, often. And start usin^ 
Forhan'a regularly. Teach you children this 
health'babit. They'll love the taste of Forhan'a. 
At all druggiata-35e and 60c. 

Permute ef R. /. Perbsn, D. D. S. 
Forban Company, New York 

Porhaii’s for the gums 

HmrbmeTeeArmn....U Choke rnrrtm 


POa PALL BUILDING 
C«t 

Home Owners’ Hand-Book 


BOILER PRESERVER 

m *i3i«uU% iraJ 

d In steam plants. Mi " " 

Unlaol Mff . Co. 


Jaraf aty.N.J..U.S.A. 


PATENT FOR SALE 

CAMB PATENT, lAJl. SSa Fascinatiiig, instructive 

lanie l« jraung people. Typewriter arranaement. Own- 

^vWtlng Eutem ^eri»oJCitict. Allred J. Stevens, 
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Unloading 70 tons 
of coal every 2 minutes 


A G*E Motorized Power hoist pulls a car of coal to tiie 
t(v of a platform. Another lifts the car and turns it tqxdde 
down, dumping the coal into a chute. The coal rushes 
down the ^ute into the boat. Meanwhile another car 
oomes to the platform and lacks the empty car out of 
the way. The wtole operation takes 2 minutes and costs 
Scentsaton. 


0'S Uotoriaml Pinm b 
iAg«» thwi a motor and ito 
oaatrot. It ia a practical a^ 
ccoAotaieal aj^catiOB at 
abcttic pomr. "Built ia^ 
or coto ec t a d to a8 
ti ioduiMtf mafhhiia m. 


the Saalfaility taqnired Iqt 
a varltty of poDor 
1 In modara 


With diovds and whedbaitows, it would take 6 hours to 
unload a car of coal. 

The ftmction of G~E‘ McjtOriMd Power is to reduce the 
time required to pi^orih 'aigjven tatic. In every Iciod of 
work whdv power is need^— to lift, to drive, to turn-* 
kfotorized Powto means maximum speed ai^ 
economy.'' 





T o CREATE a Packard requires more than fleet the results of ages of technical experi- 

money, more than factory facilities, more ment as well as the care and expert judgment 

even than engineering genius and marvelous of Packard artists and craftsmen. The rare, 
precision in manufacture. It requires artistic old lacquered cabinets of the Orient were no 

talent of a high order in many fields. , more perfect specimens of the finisher’s art 

The Packard you see gleaming at your door The beauty of Packard design is now en- 

today is a hig^i achievement in hundreds of hanced by the charm and brilliancy of the 

diflFerent arts and crafts each centuries old, but color combinations available— all in perfect 
reachmg their supreme devebpment in the taste and all long preserved by the unusual 
modem Packard factory. processes which protect 

Thevery finish and color U A I?" A T) TA artistry of Packard 

of today’s Packard re- Jt XV JL/ finish through the years. 

ASK THB MAN WHO OWN S ONE 


PRINTED IN 


I COMPANY, DUNILLIN. N. |. 
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M asters of Art they 
were. Masters of 
enameling on clay. Their 
gems of modeling covered 
with brilliant colors are 
unequaled today. And the 
gifted craftsmen of Venice 
and Limoges have left us 
superb proof of their ability 
to apply enamel to metal. 

That enamel can be some- 
thing besides ornamental, 
that it can actually be use- 
ful, is a discovery and a 
development of this age of 
machinery and engineering. 
Step by step the art has 


become a science. Better 
metal, better glazes, ^tter 
methods, and better heat 
— electric heat. 

The glowing units of the 
electric furnace give a heat 
that is perfectly uniform 
and constant— vital factors 
if the enamel is to be 
smooth. And in the electric 
furnace there is no smoke to 
mar the glistening surface. 

Such stories are legion. 
With electric heat as an 


ally, manufacturers offer 
us today hundreds of well- 
finished products. Even an 
army of men using Della 
Robbia’s methods could 
not do this work at any 
cost. 



Ocnenl Electric engincen hare applied 
electric heating to proceiaea uaed lor teth- 
tube and Jewelry, for caat iron and bread, 
lor tool itccl and glue poti. In the O-B 
booklet entitled “Electric Heat in Induatry” 
you win get aome idea of iti range of appli- 
cation and at the poarible value of electric 
heat to any m anu f a c turing buiinea. 


GENERAL ELECTRIC 


Camel is as good as the sea is wide 

BOUNDLESSLY deep is the quality of blending has its part in making Camel 
Camel. Its cool, smooth smoke is as the finished masterpiece of cigarettes. In 
tasty and fragrant, as restful and friendly creating Camels no cost or care is too 
as an ocean plunge. Modem smokers, great to make them the fittest and finest, 
educated by experience to the quality of regardless of price, 
tobaccos, have made Camel their favor* If you don’t yet know Camels, you 
ite. In worktime and playtime. Camel is are invited to complete taste satisfaction, 
the most loyal smoking companicm any- Camel is the smoking friend that will 
one ev^ had. never fail you. It’s first in this modem. 

The choicest Turkish and Domestic particular age. 
tobaccos tell in the smoking. Expert "Hare a Camel!’* 

Jt. J. i^YNOLDS TOBACCO COMPANY, WINSTON-SALEM, N. C. 
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XL ^ -rv C**.7/* unable to improve upon, Packard 

Q^TlQfiiTlTl^ (^tyi€ "f Only an I'ave set a standard which the 

expert can point out the slight external whole motor industry has been unable 
dinerences which distinguish Packard more than copy, 
cars built during the past six years, A And this famed stability of Packard ap' 

Packard, no matter what its age or pearance means much to every Packard 

mileage, always stands out as a Packard. buyer — it means insurance against de- 


The reason is easy to find. Packard has 
creattd an enduring style in motor car 
design. Packard has achieved that diffi- 
cult combination of luxurious interior 
roominess and beautiful, slender ex- 
terior lines. Packard has no reason to 
make radical changes annually. 


preciation. For depreciation is largely 
a matter of appearance. 

The Packard owner knows that he is 
protected in the economical use of the 
long life built into every Packard chassis 
by Packard’s policy of stabilized beauty 
of design. 


Like the beautiful proportions of East- 
ern architecture which centuries have 


PACKARD 
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SLEEPY SICKNESS 

BY DR. SIMON FLEXNER 

TELEPATHY— FACT OR FABLE? 
WHY FLY WITHOUT RADIO? 






*’^>4(elrodyne 


ELECTRIC ^ 

QQQZDfe^ 

Wonderful offer direct from the factory! The world’s greatest 
radio! A perfect working, single dial control, 7 tube receiver! And 
just to prove our claims, we wQl ship it to your home fw 30 days* free trial. Test 
it under all conditions. Test it for distance, volume and tonal quality— «nd if you are not con- 
vinced that it is the best single dial set you ever heard, return it to the factory. Wc don’t want 
your money unless you are completely satisfied. 


I RETAIL PRICE 


TO AOINTS AND DBAUEM 

Our Amiu and Dcalen nuke big taoaty 
tdliag Mctrochw Seta. You can wock ail 
or part dme. Demonstrate the a u perio ri t y 
of Mctrodynei right in your home. Metro* 
dyne Redioa have no compethioii. Lowest 
wholesale prim Demoniwating act on 30 
days’ frae trial. Gtcateit money^naking 
oppottunhy. Send coupon, a lettar or a 
postal for * 


Motrodsme Super*Seiren Radio 


A single dial control, 7 tu{)e, tuned 
radio frequency setTeated and approvad 
by Popular Sdence Insthuts of Standarda, 
PepulerlUaio Uberalarr.iUdfo Newt Labon- 
tanraod liyAaMi^’elMdiia Radte E--* 


Easiest set to operate. Only one small 

luaib tunes in all stations. The dial Is electric- 
ally lighted so that you cun log statiims in the 
dark. The volume control regulates the recep- 
tion ln)m a liiint whLsiier to thunilerous volume, 
1.000 to S,000 bUm m iMd speakvet The Met- 
lodyne Super-Seven is a leautiful anil efficient 
receiver, and we are so sure that you will be 
dflightetl with it, that we make this lilicral 



abiaet Easy to operate. Dials eutly ionled. Tune in yow fav- 

orite station on same dial revlings every time — no guessing. 

. 5sSS 

Wo are aao of the pieoeeri of tadlo. Tboeaeonoof Motrogynoooti 



METRO ELECTRIC COMPANY 


ES0S*7l No CaBtorald Aw«o 


Dtft,§6 * imasdn 


an, place an "X" la tHe iquare m 
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DOWN TO THE SEA IN SHIPS 

WITH SKP* BEARINGS 

r ORB honor to Fulton, whose biggest industrial plant ashore. Their electric 
\ genius created the Clermont and motors and gen^ tors turn on B KP-marfced 
whose will overcame the thou- Bearings. Their great pinnpo and winches, 

‘ sands of obstacles that stood in theirau.important ventilatinKSMtems and,on 
the way of achievement! For, Fulton not only some ships, the main drive shofb, are BKr- 
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The Engineering Check 
on Your Motor Gar 

Long, safe, economical, trouble-free In cars, trucks and buses Timken 
service— that is what you want from Tapered Roller Bearings permanently 
your car. One of the best ways to be silence and wear-proof the transmis- 
certain of getting jt is to make sure sions, differential^ pinions or worm 
that Timken Tapered Roller Bearings drives, rear wheels, front wheels, 
arc used in the important units. steering pivots and fans. 

Only Timken Bearings— with their How wdl, how long, and how eco- 
exclu«ve combination of Timken- nomically a car will serve you is in- 
made Electric Steel, Tmken tapered fallibly indicated by the presence of 
construction and Timken positively Timken Bearing Look for them 
AUQHV> xoas— provide for all the whenyouuelopkingforgreatestvaiue. 



f<Mt*s of Mde-thrust, shock, speed, timken eoller bearing co. 
weight, torque and friction. canton, ohi.o 
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Flood 

POSSIBLY n.m.lll bright ideas, more 
T or less, for preventing any more Missis- 
sippi flood disasters have been made. Most 
of them center about levees, reservoirs, 
reforestation, and new spillways. The odd 
thing is that most of these good people, 
who seem to have just become conscious 
of the problem this year, assume that the 
army engineers who have had charge of 
the job for decades have never even given 
these ideas a systematic canvass. 

Of all the “bright” ideas, the "brightest'’ 
is the proposal to dig a parallel river 
chaniid all the way down river — double 
tracking the Mississippi, as it were. If 
we had this it wouid be fine. But by the 
way,' it would cost, according to a state- 
ment ’in the Engineering Nma~Reeord, 
some 189, 838,687, 77d dollars— a mere 
trifle, of course. 

Still, all these wild proposals are not a 
cireumstanee to those we shall hear next 
Deceniber when Congress meets. 

Vast 

*'TS this not . just another impracticable 

i scheme?” “Is it really Important?" 
In the My issue we devoted most of the 
Digest Department to a consideration of 
the propoa^ process for the liquifaction of 
coal, a method of turning coal into fuels 
like gasoline. A few of our readers remain 
incr^ulous about the assumed great 
signiflean'ce of this new discovery. 

We think it is likely to prove of tre- 
mendous importance. A. C. Ficldner, 
Chief Chemist of the United States Bureau 
of Mines, writing in the Teeh Engineering 
Neve, points out its potentialities. We 
have a reserve of five billion barrels of 
petroleum, which undiscovered methods of 
recovery may increase to 26 million barrels, 
Our oil-shale deposits, not yet touched, 
contain 108 billion barrels, truly a vast 
reserve. 

But compare even these stupendous 
figures ndth the potential liquid-fuel re- 
serves contained in our lignite and coal re- 
sources, if the new liquefaction processes 
are brought to bear on it. There would be 
696 billion barrels! This in a nutshell 
shows why we are watching; with keen in- 
terest the newest developments in the 
liquefaction of coal. 

Hoboes 

T he Denver and Rio Grande Railroad 
has found a new way to deal with 
hoboes that ride freight trains. When 
they catch one they collar him and steer 
him to the nearest ticket oifl.ee , where 
they make him purchase a regulu* full 
fare ticket from the point at which he 
boarded the train. Last year they did 
this to 28,488 hoboes and extracted from 
them 18,898 doUark. 

The railroad says the hoboes are in* 
flaenoed by the advertising of scenio 
attreetjons in the Rooky Mountains, in 
.^'gsAw way as regular pasaen^l 
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We euppoee the railroad is right about 
making these hoboes pay their fare. Yet, 
somehow we entertain a lingering sym- 
pathy for the poor hobo. On closer self- 
examination wo discover the reason: some 
years ago— seventeen, to be exact— the 
writer of thla note had a delightful hobo 
experience hiinaelf; he "hopped freights,” 
ate occanonally, worked none. And today 
he remains lo^ to the profession! What 
he con’l figure out is, how these hoboes 
managed to dig up 18,393 dollars. Times 
must be better nowadays. 

Currency 

Tl^ITH the mortality rate of our paper 
V V money Increasing at an alarming rate, 
the Treasury Department has determined 
to resort to amputation. The use of paper 
money has trebled in the last fifteen years; 
a dollar bill uisd to be good for twenty 
montha; now it b worn out in six. Every 
year the Bureau of Engraving and Printing 
finds Itaslf peinting a billion new bllb. 

, Cutting down the number of pieces of 


paper money would solve the problem, 
but we need all the bilb we can get— and 
more. Why not, then, cut down each 
bill? It u not what it used to be in 
purchasing power, an^ay. And locking 
over the advantages it will bring, such a 
move seems eminently worth while. It 
will save 2,000,000 dollars annuidly, it 
will solve the Bureau's problems, and it 
will be more convenient when onr- *’•" 

public gets accustomed to the nev. 

To the new siie dollar bilb— and the 
fives, tens and twenties, too — we extend 
a welcome. May we see lots of themi 

Cover 

T he two 76-foot yachts shown on our 
cover are attracting more attention 
among the racing yachtsmen than any 
yacht, big or little, of the present season. 
In the foreground b the 75-foot sloop 
Kaioura, built thb year. She carrlee the 
Manxml rig, and resembles the little 6- 
meter abops. Abreast of her b the 
adtoonw Voiiffb. 
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w, / HarborExponsIncrease 
100-It)ldinl0Years! 

exports Increased from $748,000 m 1915 to $111,938,391 
^ for the Year ending June 30, 1927. 

MATERIALS and nudcets of the world are brought to die door 
<rf' the Los Angeles County tnanu&durer by 151 steamship li^ 

The rapid growth of Los Angeles harbor as a world port, the many 
natural manufafturing advantages of Los Angeles County, and an immediate 
matket of tremendous buying power have created here the West’s largest in- 
dustrial community. 

During 1926 some 300 new industries esublished here. In the lint half 
of 1927 sudi nationally known concerns as B. E Goodrich Rubber Company, 
Seats, Roebuck 6^ Cmpany, Iliinois Gass Company, S. Katpen & Bros., 
Tnisoon Steel Con^ny, wi^ an aggre^te plant investment cf ^12,000,000^ 
have locat^ in Los Angeles County. 

For sftafe m fi m tAuj oiUrta OtfattmtiU of ik Let jlngJtt Ciomter of Commeitt. 



Favorable FaSors 
that AttraS Industries 

Lam local mofke^ 
Inaustrial Freedom. 
Power as bw as .p cf I cent 
perfiW.K 
Abmdara cheap vOer. 
Natural Gas and OU Fud at 
20candt6i-8c respetd/rdy 
per tmllioH B. T. Ifs. 
Ornate f)rsoo%ld)or and 
plant efficiency and low 
plant inrestment. 

3 trans-contmenbd raboads. 


VALUE OF ALL CARGO 


TOreUGfrOVBB-WHARVES 



t^mong our 

Contributors 


DR. SIMON FLEXNER 
Since 1903, Dr. Flexner has been Director 
of the world-famed laboratories of the 
Rockefeller Institute for Medical Research. 
In . this remarkable institution, under Dr. 
Flexner's direction, research work of the 
highest value to humanity has been and is 
continually being performed. On page 
224, Dr. Flexner writes about one of the 
problems of medicine that is yet unsolved. 


DR. WALTER FRANKLIN PRINCE 
Dr. Prince's name has often figured 
prominently in the newspapers in connec- 
tion with famous psychic investigations. 
It is pretty hard to make anything like an 
exact science of an intangible subject like 
abnormal psychology, yet those who, in 
reading his article on mind reading (page 
210), suspect Dr. Prince of always favoring 
the psychic side would be surprised to know 
how often he has favored the other side. 



Sir Richard Pajet 
The author of the article on 
the invention of human speech 
(page 204) is a British lawyer 
who specializes in the develop- 
ment of inventions. His recrea- 
tions are music, acoustics, arts 
and crafts. He has performed 
some extremely interring ex- 
periments on reproduction of 
human speech, and has literally 
made a real “talking machine.” 


Prof. William K. Gregory 
Among students of evolution, 
Professor Gregory, who con- 
tributes a lucid article on the 
controversy about man’s ape an- 
cestry, is known as one of a 
possible half dosen of the world’s 
best supports in matters ct or- 
gmie evolution, whwe anatomy 
is involved. Especially is Dr. 
Gregory known to possess a 
judicial mind in thinp sdentifle. 


Ernest Fla^ 

The author of the intriguing 
article on an ideally planned 
city (see ps^ 238) is the well 
known architect of the Singer 
Tower in New York and the 
United States Naval Academy 
at Annapolis, as well as the 
Corcoran Gallery of Art in 
Washington. He tells us how 
living and business conditions 
can be enormously improved. 


D. H. KiUeffer 

The author of the article about 
“dry Ice" (frocen carbon di- 
oxide) on page 220, is not only 
Chemical Editor of the SasN- 
Tinc AKIRICAN but Associate 
Editor of /ndnsirtol and Snfi- 
nttring Ckmirtrf, the foremost 
American journal of chemistry 
and the puMication selected ss 
the official organ of the great 
American Chemical Society. 


Looking 

Ahead 

with the Editor 


RATTLESNAKES 
How one of the most pecu- 
liar ranches in the world— a 
rattlesnake ranch — is run will 
be told. The venom extracted 
from the snakes’ fangs is regu- 
larly "milked'' for serum- 
making. Running such a ranch 
is fascinating — ^to read about! 

TROGLODYTES 
In northern Africa, in the 
desert country 800 miles south 
of ancient Carthage, 80,000 
people live in wells — circular 
holes in the ground. They sel- 
dom “come up for air" except 
when they die, when they are 
buried nearer the surface than 
they have lived I The peculiar 
life they lead will be described 
by Horace Ashton, Fellow of 
the Royal Geographical Society. 

MOLECULES 
A whimsical writer might 
say that the atom, and more 
recently the electron, have re- 
ceived so much attention of 
late years that the poor mole- 
cule has almost been forgotten. 
In an early issue Prof. S. R. 
Williams of Amherst College 
will give the molecule a chance 
to prove itself as interMting 
as the atom and the electron. 


The dodo bird is extinct— 
everybody says "as extinct as 
the dodo,” now and then — and 
so is the famous passenger 
pigeon. Man came and blud- 
geoned, killed them all, and 
seemed satisfied. Are the other 
birds similarly doomed? Read 
“Conservation or ExtinctionT” 
by Prof. Leon A. Hausmann, 
notedomithologiBt,next month, 

400,000,000 

That is the aggregate horse- 
power develop^ by the 20,- 
000,000 motor cars bi the 
United States. Quite a power 
plant, isn’t it? How the en- 
gines of these motor vehicles 
are tested forms the subject 
of a most informative article 
by Prof. Locl^ood of Y^e. 
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DR. T. C. CHAMBBRLIN 


Oy commoit eoiurnl among ocientitta, Profet- 
tor Chambertin of tko Vniveriity of Chieago, 
itrong and woU in kit fSlk ytar, it the dean 
of itmwoan geologittt. Speeikoatty he it 


old eiattie “Nebular HypothetW' of Kamt and 
Laplaee. It aetertt that the matter of whieh 
the pIsMt* are formed wot tom from the tun 
by the attrgetion of a patting ttar. Thii 
matttr. <n tfca form of comjmraHvtly tmatl. 
tolid bodiet eaUtd ‘'pUnttettmalt,'' gathered 


planett. The hypotheoU <4 


Origin of the Earth," by Dr. Chamberlin. Sev- 
eral modificaliont of the original Chambtrlin 
eotmology have more recently won adherente, 
notably that of Profeetnr /oani of Cambridge 
Unix'ertity, that of Dr. Harold Jeffrtyt, alto of 
Cambridge, and that of the late Profettor Bar- 
roll of Yale. Theee aro molten-earth theoriet, 
while Chamberlin’n it a cold-earth theory. The 
fact that thoee newer modidealioni have been 
quite accepted by eclentiett hat tended to ob- 
teure the wain faetjyxat the theory at a whole, 
involving an immentely important turning 
point in modem eoemology it the epoch-mak- 
ing concept of Profettor Chamberlin, and that 
the newer theoriet agree with hit original the- 
ory in perhapt nine tenthe of their main detaiU 



'*HoIing Through” the Hudson Vehicular Tunnel 


The great vehicular tunnel between New York and 
New Jersey ia to be known offldally as the Hoi* 
land Tunnel, in honor of its first Chief Engineer, 
the late Clifford M. Holland. It eonris^ ^ two 
separate, parallel tunnels, one for eastboimd, t^ 


other for westbound traffic. They are the largest 
in existence, the outer diameter, measured over 
the cast-iron shell, being 29 feet. The roadways, 
20 feet wide, will each accommodate two lines of 
vehicles. The tunnels .are 8600 feet in length. 


StptmbtrWn 
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THE FINISHED TUNNEL 


The Hudson River Vehicular Tunnel 

A Big Problem of Ventilation, Requiring Nearly Four Million 
Cubic Feet of Fresh Air Per Minute 


T he opening of the great tun 
nelfl for the exclusive use ot 
automotive vehicles beneath 
the Hudson River is an event 
of prime importance in the world of 
civil engineering; for not only in re- 
spect of its diameter and capacity is 
this the greatest tunnel in the world, 
but it called for an absolutely sure solu- 
tion of an unprecedented problem of 
ventilation, since each tunnel would 
receive the exhaust gases of 1900 ve- 
hicles per.hour. No such problem of 
ventilation, either in magnitude or 
character, has ever presented itself. 

T here are other vehicular tun- 
nels in Europe and mainly in 
London, but they are much shorter, 
have a smaller traffic capacity, and 
hitherto they have handled a very 
large percentage of horse-drawn ve- 
hicles, sufficient ventilation being af- 
forded by the natural draft through 
the portal openings. 

The problem was investigated under 
three subdivisions: first, the amount 
and composition of exhaust gases; 
second, the physiological effect of these 
gases; and third, the best method of 
ventilation. The danger to be guarded 
against was an excess of carbon mon- 
oxide. It was realised that the amount 
of this given out in the exhaust must 
be deflnitdy detwmined. There was 
no exact information on the subject, 
and, accordin^y, under coopoatlve 


By J. BERNARD WALKKR 

agreement between the New York- 
New Jersey Tunnel Commission and 
the United States Bureau of Mines, 
the Bureau undertook to carry out the 
necessary investigations. Here were 
made some 2000 tests on more than 
100 types and sizes of motor vehicles. 
From these testa, the amount and com- 
position of the exhaust gases from 
engines being operated under ordinary 
road conditions were established,^ 

The tests to determine the phj^sio- 



logical effects on individuals were per- 
formed at Yale University, and here it 
was determined that, if the poisonous 
carbon monoxide was kept down to 
four parts in 10,000 parts of air, the 
air would be entirely satisfactory for 
an exposure of one hour. Since a car 
would take only about ten minutes 
and a truck about 16 minutes to pass 
through the tunnel, this would provide 
ample safety. 

A third series of tests to de- 
termine the best method of venti- 
lation and the power necessary to ac- 
complish it, was carried through on 
the campus of the University of 
Illinois in a concrete tunnel, served by 
a fan having a capacity of over 100,000 
cubic feet per minute. The frictional 
losses in the concrete tunnel were de- 
termined, the air being taken off and 
entering at intervals such as would 
occur in the actual tunnel. 

T he engineers of the tunnel now 
felt that the three questions of the 
amount of exhaust gases, their effect 
on the users of the tunnel, and the best 
method of ventilation, had been satis- 
factorily answered. Nevertheless, in 
order to be absolutely sure, they de- 
cided to demonstrate the proposed 
method of ventilation in a model tun- 
nel. This work was done by the Bureau 
of Mines. A tunnel, whose cross- 
section was about one-third that of 
the Holland tunnel, was constructed 


SINKING PILE CAISSONS TO ROCK A MASSIVE TUNNEL SEGMENT 

Sight^-feur 0/ tiene *Utt eonertle pile* were eunk to reek, The tunnel ie Uned witk maehined eaet-iron and ea»t-eteel 

no feet below turfaee, Tkeg earrg a ventilating budding eegnunt*. Theee are held /innlg together bg alleg-eteol bolt* 


in the Bureiu’e experimental mine at 
Brueeton, Pennsylvania. In each test 
eight automobiles were driven on the 
experimental roadway for a period of 
one hour, and during this time the air 
was sampled in various wajm. Tem- 
perature and humidity readings were 
taken, and physiolo^cal tests were 
made on over 50 people who took part 
In the tests. There was for a time a 
diviaon of opinion as to the best way 
to introduce the fresh air and take 
out the contaminated air from the tun- 
nd, many peopie believing that the 
gases should be taken off at the road- 
way where they exhausted from the 
engine. Although this seemed plau- 
sible, the Brueeton tests definitely es- 
tablished that better results were ob- 
tained by introducing the fresh air at 
the bottom, and drawing the vitiated 
air off at the roof of the tunnel. 

Just here we wish to state that this 
great thoroughfare below the Hudson 
is to be known as the Holland Tunnel 



TidHTBNiNO UNINO BOLTS 


in memory of the late Clifford M. 
Holland who, as chief engineer, or- 
ganised the engineering staff, worked 
out the elaborate plans for the tunnel, 
and carried them successfully through 
in the earlier years of its construction. 

For the data and photographs which 
accompany this article, we are indebted 
to the present chief engineer, Mr. Ole 
Singstad, who has completed the work. 

T he ventilating plant, as will be 
readily understood, is of largeeapa- 
eity, and has called for the installation 
of four ventilation stations, one in the 
Erie Railroad yard, near the Jersey 
City end of the tunnels, one in the 
river, near the New Jersey pier-head 
line, one near the pier-head line. New 
York, and one at Washington Street 
near the New York terminal. 

The traffic runs in one direction 
only in each tunnel. The fan 
eqidpment for driving the fresh air 
int^‘the tunnel and exhausting the 
vitiated air is Installed in each of the 
four large ventilator buildings above 
mentioned, and each set ventilates the 
tunnel half-way, each way, to the next 
ventilating building. The fresh air 
enters through louvered openings in the 
sides of the building and passes down 
the shaft to the duct wUch extends 
below the roadway, from which it enters 
the rohdway Just above its surface. 

The dredar tunnel is divided by two 
continuous diaphragms into three sepa- 
rate parts. At the center is the road- 
way seetioR, Ifhlch is 18 feet, six inches 
In hdght. Above and below are the 
air duets, ea^ of which, like the road- 
way section, is continuous from end 
to end of tha tuimel. The air is forced 
by the fani oontihuously into the lower 
fresh-air duet« from which it passes 
on to the tunnd roadway through a 
contlnuoud chamber on each side. 

The chamber has a continuous steel 


fourths to one and three-fourths inches. 
These slots are arranged so that there 
is a continuous stream of fresh air 
entering the tunnel at the roadway 
level on each side throughout its 
entire length. This air mixes with the 
exhaust gases and they gradually rise 
and pass through openings leading into 
the exhaust duet above. 

In order to insure a dilution in which 
carbon monoxide wUl not exceed four 
parts in 10,000, 8,761,000 cubic feet per 
minute of fresh air have to be intro- 
duced. 

The fans are driven by alternating 
current motors, and their capacity 
varies from 81.000 to 220,000 cubic 
feet per minute, this variation being 
due to the different lengths and areas 
of duct to be served. Thus the fans 
ventilating the tunnel from the river 
shaft half-way up to the land shaft 
ventilate only 760 feet of tunnel, while 
the fans in the ventUating building on 
the opposite side of the river ventilate 
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rj# tunnel i* nnutrkablg waterUght. in front It which leaves a dot Ugvideement U dHv»Hthreufhtk*ea*t- 

r^e swii, utinga rntehet wniMk,ar* , in ehell to elete the vM* between 

bringing ugmenU to a light bearing opening, varying m width from three- it and th* turreunding *and or eUt 
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i^iijowtr to venUUt^. tiie 
tiuudmum capacity. Tliart ' 
„...,_.^n!®-^ah-yeJocIty air current in 
the. tT^d, althougli its atmosphere 
undergdes 'a complete’ ohansre every 
one and one>haK 
stream comes o 
slots so gently '< 
your hand eann • mov. 

The cMef en 

is of the opinion that this is the only 
really 8i(fe method of ventilation, 
judgM from a fire haaard point of 
view.. If a swift ain/urrcnt wrfrl.'nud 
through, and one of the motor ears 
caxight fire, the flames might spread 
from one vehicle to the next and the 
^ft would carry the smoke through 
the tunnel so that conditions would be 
unsafe, and there would be danger of 
panic. In the demonstration with 
smoke bombs at the experimental tun- 
nel, it was found that, although the 
imoke was so dense that the men could 
lot see their hands in front of their 
faces, the smoke did not spread more 
;han 30 feet on either side of the source 
if the smoke. 

T he tunnels are 8500 feet long be- 
tween the portals and each has a 
roadway 20 feet wide with a clear head- 
room of 13 feet, six inches. The ex- 
terior diameter is 29 feet, six inches. 
The tunnels are lined internally with 
concrete. The aide walla are til^ with 
a vitreous white tile and the road- 
ways are paved with granite block. 

Each tunnel, which is built of seg- 
mental, cast-iron rings, was driven 
through the bed of the river by the 
well-known shield method. Each ring 
is 80 inches in width, measured along 
the length of the tunnel. Some dis- 
tance to the rear of the shield was a 
concrete bidkhead, ten feet thick, in 
which wore built four air-locks, of 
which the two upper locks were used 
by the men, and the two lower locks 




THE MEETING OP THE SHIELDS 


for material. Of the upper locks, one 
was used for the entrance or exit of 
men, and the other was for emergency, 
with the door facing towards the 
shield always open. The portion of the 
tunnel between this bulkhead and the 
shield was always under a pressure of 
air sufficient to hold the water out of 
the heading. The shield was pushed 
ahead by hydraulic jacks, each of 200 
tons capacity. These used the forward 
end of the completed tunnel as an 
abutment. 

Corotemporaneously with the ex- 
cavation of the tunnel at the shore 
ends, large shafts were sunk, as pneu- 
matic caissons, and the bottoms sealed. 
The shields were erected in the lower 
part of the caissons, temporary roofs 
were placed in the latter, and the 
chambers were put under compressed 
air. Openings were provided in each 
wall of the caissons before sinking, 
which were closed by temporary steel 
bulkheads. These were later removed 


.■ sUlttd- V tWr ■ 
way unuer lue aver. The stedl bwcee 
for the river caissons werh sunk wlfle 
the shields were being driven frbtt; 
the land efaafts. When the 
approached the caisson, which nid' , 
iched its position on the 
M the tunnel, the temporary bulk- 
ere burned out. The shield 
then pushed into and through the 
caisson, whereupon it continued on its 
way below the river. 

T he sinking of the New Jersey 
shaft was a most difficult problem;. 
The caisson, 107 feet below water level,' 
was on silt too soft to sustain tlm 
ultimate load, and the foundatioia 
had to be carried to rock, 260 feet bfr 
low water level. This was done by 
sinking 84 steel-shell reinforced con- 
crete piles, each 24 inches in diameter 
and 156 feet long below the cutoff. 

The tunnel was driven- through vari- 
ous classes of material. The first por- 
tion on the New York side was built 
through sand, which was withdrawn 
through the tunnel. When the river 
silt was reached, the shield was closed 
with steel doors and it was forced 
bodily ahead, the silt being so plastic 
that it flowed around the advancing 
shield. The pressure involved was so 
great that it became practically im- 
possible to guide the shields by varying 
the pressure on the jacks, and the 
keeping of it in alignment was done 
by opening the necessary doors in 
the face of the shield. 

In conclusion it is gratifying to be 
able to state that the tunnel is unusual- - 
ly dry, this being due largely to the 
use of an alloy-steel bolt which is much 
smaller than would be required if an 
ordinary carbon steel bolt had been 
employed. The tunnel also is of 
unusual strength, as is shown by the 
fact that, in spite of its great diameter, 
there is less deformation in it than is 
found in some tunnels of smaller aixe. 



BOTTOM OP A SHAFT CAISSON 


SCIENTIFIC AMEKICAN 


Stptemtnr 1937 


The Invention of Human Speech 

Articulation and Phonation Have Been Combined to Form a 
Ready Means of Thought Transference 

Bf SIR RICHARD PAGET, BART. 

TMcm qf tht rhytical Soehty qf London, Mlow of tho IntHtuto of 


H uman speech as it has come 
down to UB at the present day 
is a combination of two 
separate “inventions” or arts. 
There is the art of phonation or hum- 
ming which is produced by the passage 
of 1 ^ between the vocal chords, Just 
as the sound of a trumpet is primarily 
produced by the passage of air between 
the compressed lips of the trumpeter. 
In each of these cases the airstream ia 
divided up into a rhythmical succession 
of puffs which 'produce in our ears the 
sensation of a musical sound. The 
other invention is that of articulation, 
that is, the method of altering the 
internal shape of the cavity or body 
of the instrument through which the 
humming sound is passed, namely by 
the movements of the human tongue, 
Ups and throat. These two arts are 
essentially different and fulfili different 
purposes. 

P HONATION—the humming sound 
produced by the vocal chords— is 
the language of our emotions. It is 
found in the lower animals, and was 
doubtless used by the primitive ances- 
tors of man to express their emotional 
states— such as anger, challenge, fear, 
warning, pleasure, pain, love — long be- 
fore speech itself was invented. Ar- 
ticulation, on the other hand, is the 
language of the mind. It is the method 
by which we convey our thoughts, as 
distinct from our emotional states. 

Articulation can be used by itself, 
that is, without phonation, as when we 
blow air from our lungs through the 
cavities of our throat, mouth and nose 
without allowing our vocal chords to 
come together sufficientiy to set up vi- 
bration. In this way the movements of 
articulation produce whispered speech. 
In the English language, we can make 
an the various speech sounds— vowels, 
diphthongs, and consonants — without 
the aid of the vocal chords. 

When, instead of simply blowing 
air through the vocal cavities, we 
blow pulrating or vibrating air (due 
to vocal-chord action) and then make 
movements of articulation, we get the 
phenomenon of voiced speech. Voiced 
speech has many advantag&i over the 
wl^pered vari^. It can be heard 
from 10 to 20 times as far, it carries 
an emotional as well as an intentional 
or mental message, and ithasthe quality 
of melody from which human song 
has been developed. 

It is easy to see why, when once the 


methods of articulation, as a means of 
thought-transference, had been dis- 
covered, articulation itself was usually 
combined with phonation. It is not so 
obvious how the transference of thought 
by articulation came to be devised. 

The probability is that articulation 
waa developed from the earlier device — 
common also to other animals — of ex- 
plaining ideas by bodily gesture. A 
dog who bars the passage to his foe 
shows his teeth, he greets his friend by 
jumping up and down, he leads his 
friend to the chase by running forward 
in the direction he has chosen and then 
comes back to encourage him to follow. 
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Sir Richard Pag** and kit dtvieti ndth 
which human tpcceh can be imitated 

So with man. He no doubt used 
his hands and face and body as a whole 
to indicate his wishes or his ideas. 
His “language” (at that time) was 
primarily a gesture language, com- 
parable with the gesture language of 
the American Indians or of deaf-mutes, 
but combined with emotional cries, 
and calls for attention. 

Then, as man became more and 
more an artist and aaftsman, his hands 
became too much occupied and his 
gesture language became centered in 
his face and Jaw, and his lips and 
tongue. (leBtuns which had previously 
been made with his hand, or with his 
hand and moutii together, became 
centered entirely in the mouth, and 
the human tongue took on the gestural 
functions of the human hand. 

Let the reader try the experiment. 


rhysict (Bnilatidj 

before the looking-glass, of making a 
few simple gestures with his tongue. 
If he shakes his tongue, as his hand 
would shake a mat, and at the same 
time phonates with his vocal chords, 
the result is a “word,” like “olly-olly” 
or “orry-orry." If he makes a dig- 
ging gesture with his tongue, beginning ' 
with the tip of the tongue touching 
the roof of the mouth, then plunging it 
downwards behind the lower teeth, 
then flinging it upwards and slightly 
backwards towards the roof of the 
mouth, he will get a word like “tah- 
ree” or “tah-dee.” 

Dr. Whymant, who is an authority 
on early (Chinese, Japanese and Poly- 
nesian language, tells me that“ore-ore” 
did mean “shake,” and that “tadi” 
meant “dig,” in some of these early 
languages. 

Many of the Aryan root-words such 
as “da,” meaning "give” (from which 
our word "data” is derived), “ap,” 
meaning “seize” (from which “apt” is 
formed), “ku”— “swell out,” (whence 
cave), “mar” or “mal” — grind” (mor- 
tar mill) "dhargh” — “make firm” 
(whence drag), seem to have been 
originated in the same way— namely 
by making a pantomimic gesture with 
the tongue, lips or jaw to indicate 
the action or quality intended to be 
conveyed. 

E very such pantomimic gesture 
produces a corresponding change 
in the interior form of the vocal cavity, 
and thus produces a change in the 
character or intensity of the resultant 
sound. In recognizing speech by ear 
we are really (subconsciously) listening 
for evidence as to the movements and 
postures of the tongue and other organs 
of articulation and, having identified 
the movements which produced the 
speech sound we (again, subconscious- , 
ly) decode these movements back' 
again into thought. 

It is in this way that man has learned 
the method of thought-transference by 
articulation. The question arises — 
how do the movements of articulation 
produce the sounds of speech? Figure 
1 gives in diagrammatic form a section 
of a human bead showing the vocal 
cavities. The vocal chords are a pair 
of lips (about one-half the size of the 
lips of our mouths) lying fore-and-aft 
across the top of the windpipe. Im- 
mediately above them are another pair 
of lips, those of the false vocal diords, 
which are much longer and thinner and 
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can be moved dovmwards so as to cover 
the vocal chords or upwards so as to 
make a bell mouth into which the 
orifice between the vocal chords opens 
out. 

Still further up is the epiglottis. This 
is a movable flap at the back of the 
tongue which can be bent back and 
down, as in swallowing, so as to cover 
the false and true vocal chorc^, or 
partially back to constrict the passage 
at the back of the tongue. Or it can 
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lie dose up against the back of the 
tongue.* 

The soft palate is the "valve" which 
closes the passage from the pharynx 
to the nasal cavity. It can be moved 
into a variety of positions (such as 
that shown in dotted lines) to open the 
passage to the nasal cavity or to co- 
operate with the tongue in making a 
complete or partial closure of the air 
passage from the lungs to the lips. 

The tongue can make complete or 
partial closures in a variety of positions 
against the h^d palate or the teeth, 
while the lips, besides making complete 
or partial closures, can also protrude 
more or less so as to make an additional 
cavity in front of the teeth. 

Figures 2, 8, and 4 show the approxi- 
mate positions of the organs which 
produce the sounds "a" as in "ah” or 
"calm,” "i” (ee) as in “eet” and “0” 
(aw) as in "more,” It will be seen 
that at each fresh p<wture of the 
tongue, Ups and epiglottis, the interior 
form of the "body of the instrument" 
through which the airstream passes is 
changed. Generally speaking, there 
are always two main cavities formed, 
one behind the hump of the tongue and 
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one In front. Each of these cavities 
has its own musical note to which it 
"resonates.” 

The effect of the movements of artic- 
ulation is therefore simply to vary 
the tuning of the cavities through 
which the airstream passes. When we 
make a complete closure, as in articu- 
lating a "p” or “t” or “k,” all reson- 
ance suddenly ceases, but it begins 
again as suddenly when the closure 
is released. The only difference be- 
tween a “p” “t” or “k” is that, as the 
closure is released, the tuning of the 
cavities alters in a differevi way in each 
case and we are thus able to identify 
where the closure was made by the way 
in which the resonances change. All 
these postures and gestures of articula- 
tion can be imitated in models, so as to 
produce recognizable speech sounds, 
without imitating at all closely the 
actual forms of the vocal cavities which 
produce them. It is only necessary 
to have the same number of cavities 
present and to tune them to the same 
pitch as that of the cavities of the 
mouth which produce the sound in 
question. The principle of tuning is 
substantially that of the "Helmholtz 
resonator,” that Is, the pitch produced 
depends on the relation between the 
volume of the cavity and the size and 
neck-length of its orifice. The bigger 
the volume— the lower the resonant 
pitch ; the bigger the orifice- the higher 
the pitch. Increasing the neck-length 
of the orifice lowers the pitch. 

F igure 6 shows in section a 
number of vowel-sounding models, 
made of plastic modeling clay and 
provided with "vocal chords” consist- 
ing of a rubber strip laid edgewise 
across the air passage so a.s to vibrate 
laterally when air was blown past it. 
Each model provides two resonating 
cavities connected together "in series.” 
These models will produce recognizable 
vowel sounds. The consonants- 
which, as will be remembered, are pro- 
duced by gestures of the organ of artic- 
ulation— require moving parts of some 
kind to vary the start and stop and 
vary the resonancesin the appropriate 
manner. 

Figure 6 shows a model designed 
to articulate the consonants "m" or 
"n" with the vowel "i" tas in "it”). 


Closing and retesMng the mouth of 
the model by hand articulates “ml,” 
closing and releasing the "central ori- 
fice" between the tongue and the 
palate produces "ni.” The two move- 
ments in succession articulate the 
name “Minny,” 

The consonants “p,” "t” and "k” 
can be recognizably produced by 
employing a flexible rubber tube as the 
vocal cavity and varying its interior 
form by pinching the rubber from out- 
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side. The associated vowel quality is 
given, as before, by giving the tube a 
waistline of the appropriate height and 
size. With such a resonator-- shown 
in Figure 7— closure and release of the 
mouth of the tube gives "p,” closure 
and release in the "t” and "k” positions 
give the corresponding consonant 
sounds. 

Finally, many of the speech sounds 
can be produced by using the human 
hands as a vocal cavity, in which three 
fingers, held side-by-side, act as a 
movable tongue to divide the cavity 
into two resonators. In this device, 
which I have named the "cheirophone,” 
the air, which may be supplied by 
bellows or by the performer's mouth, 
passes through an artificial larynx con- 
taining a reed which produces the 
"phonation,” while the performer's 
fingers produce the articulation. It is 
thus possible to speak simple sentences 
such as “Oh Lilah, I love you” — 
"Hullo, London, are you there?” and 
so on. Some sounds, such as "k” and 
"t” are difficult to produce, owing to 
the difficulty of obtaining airtight 
closures. The human tongue is far 
from being an unruly member, but like 
the best of automobiles, it needs a 
good driver. Let us take a pride in 
driving it well I 
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OUR POINT OF VIEW 


NAVAL LIMITATION 

I T is altogether reprehenMble that 
the success of the navaT nihitation 
conference at Geneva should have 
been imperilled by the unfair, and 
indeed in many eases positively menda- 
cious. propaganda that was carried on 
in the daily prees before and during 
th6 meetings of that most important 
gathering. Unfortunately, questions 
of naval strength, involving, as they 
necessarily do, matters of the strategi- 
cal situation of the various countries 
concerned, are not intelligible to the 
average layman. The various news- 
paper correspondents at Geneva were 
dependent for their so-called facts upon 
the naval offlcers of the various navies 
concerned. "Parity," that word which 
has been bandied about so freely, 
cannot, in the nature of things, be 
determined by the mere questions of 
t(^ tonnage or total numbers of 
ships. The strategical situations of 
the United States, Great Britain and 
Japan are widely different, and it 
should have been the part of the naval 
men who have informed and guided the 
correspondents of the daily press, to 
krap before the people of the world 
these wide differences, and to show 
why Japan calls for many submarines. 
Great Britain for many cruisers, and 
the United States for absolute parity 
in every class of ships. 

The United States realises the great 
debt of the Allies to the British Navy, 
which for four years held the German 
fleet fast in its grip. Had the enemy 
broken through to the high seas, not 
a single American regiment would 
have sailed for France, nor could the 
colonials have gather^ from the four 
corners of the earth. The deairb of 
the British for sufficient small cruisers 
to safeguard her sea routes is 
reasonable. 

However, at the present Meriting, it 
looks as though the conference was 
going to weather this storm of unfair 
and misleading newspaper propaganda, 
and that the three leaffing navies con- 
cerned will get together on a basis 
which will recognise the strategic situa- 
tion and the consequent necessities of 
each nation, and at the same time 
maintain the hard-and-fast 5-S-3 ratio 
determined upon at the earlier Wash- 
ington conference, when battleships 
and airplanes only were covered. 

Suspicion, distrust and jealousy 
should nevmr be permitted to enter 
the doors of such a conference. -Mis- 
representation, above all, should be 
bi^hed. The surest measure of suc- 
cess at Geneva Uee in the belief by 
each nation in the honor and good 
faith of the other two nations, and a 
detpmination that good sportsman- 


ship shall prevail throughout the 
whole deliberations. 

SAVE THE WATER 

I F someone should tell you, casually, 
that New York City wastes 280,- 
000,000 gallons of water per day, you 
would probably receive the statement 
with a smile of incredulity. Neverthe- 
less, we have the authority of the 
Water Works Research Bureau of this 
city for the statement that this is the 
amount of water now expended to no 
useful purpose, and that, expressed 
in terms of dollars and cents, this 
means that New York City is throw- 
ing 20,000 dollars daily into its 
sewers. 

In bringing drinking water from 


Lawrance 

"VX/ITH the successful flight 
VV from San Francisco to the 
Hawaiian Islands of Smith and 
Bronte, ana more chapter has 
been written in the amasing se- 
ries of trans-ocean flights that 
have marked the past two 
months. Two civilians, in a small 
single-engined monoplane, flew 
in practically continuous foggy 
weather, and apparently without 
any sight of the ocean below, 
yet nevertheless they hit their 
objective, a most remarkable feat 
of navigation. Again it was the 
air-cooled engine desljped by 
Charles L. Lawrance (See page 
148, et aeq., August, 1927, Scibn. 
TIFIC AkbricaiO that carried the 
plane through. The word "he- 
roic” can,acarcely be applied to a 
man who aits with pad and pen- 
cil over a drafting board; but we 
think that to no one ia greater 
credit due than to Lawrance, 
whose air-cooled enginee have 
made these record-making fllghta 
poaaible. 


reservoirs which, as in the case of 
New York City, are approximately 100 
miles distant, and then distributing it 
through milea of water mains, there 
will inevitably be certain losses by 
leakage. These, however, are inaigni- 
flcant, compared to the wastage which 
occurs through the dareless and extrav- 
agant uoe of water, which always 
occurs with an unmetered supply. 

An unmetered supply is an en- 
couragenient to waste, not, of course, 
on the part of ev^one, but as re- 
gards the great majority. "Easy come, 
easy go” ,i8 never so true as in the use 
of water. Why call in a plumber to 
flz a leaking tap or faucet when the 
water so lost passes harmlessly into 
the drainage pipe and causes the house- 
holder not the least inconvenience? 
One does not have to look very far to 


note that, in the round of daily life, 
the “grown-up” easily reverts to the 
carelessness and extravagance of child- 
hood when the conditions are such 
that "you may take ail you wish.” 

But we must remember that some- 
body has to pay the 20,000 dollars a 
day which is thrown by the careless 
user of water into the city’s sewers. 
It has to be made go^ by building, 
every few years, additional reservoirs 
to Imp pace with the demand. Thus 
New York will pay 350,000,000 dollars 
to develop the Delaware River water- 
shed for an additional supply of 
600,000,000 gallons, and this means 
a proportional increase of taxation. It 
means, furthermore, that the conserva- 
tive users of water have to pay out 
of their pockets for the extravagance 
of those who waste wilfully. 

What applies to New York City is 
true of all municipalities that fail to 
install meters. It has been estimated 
that by metering it would be possible 
to cut the water use of Chicago nearly 
in half, without subjecting the citisens 
to any inconvenient limitation of their 
daily supply. New York’s average 
per capita daily use is 139 gallons with 
26 percent of the supply metered; 
Chicago, unmetered, uses 296 gallons 
per capita; but Los Angeles, 99 percent 
metered, uses only 119 gallons per 
capita. The moral is obvious. 

WANDERING OIL WELIA 

A RATHER dramatic proof of the 
reliability of the oil-well survey- 
ing machine, which we described in 
the article in our July issue entitled 
"The Wanderings of an Oil Well," has 
been afforded by two wella which are 
being drilled in the southwestern oil 
fields. Both wells are in the famous 
Spindletop field. One, known as Oak- 
wood Number 12, had been driven 
down 2265 feet; the other, McLean 
Number 14, was down about 3600 
feet, when "the two drill-stems ground 
into each other.” 

When the wells were started they 
were 84 feet apart, and it is estimate^ 
that the angle between the two holes 
at the point of intersection is two 
degress and ten minutes. It was with 
great difficulty that the interlocked 
stems were pulled apart. 

Oil men relate that only one previous 
case of this kind is recorded, that oc- 
curring in California, ‘when two wells 
that were 800 feet apart at the surface 
intersected during the later drilling. 
The vertical and plan views in our 
July issue showed that the deviation 
from vertical was 617 feet at the 6000- 
foot level, and that in plan the well 
wanders around three sides of a rect- 
angle. 
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Flyer Equipped For High-Altitude Work 

At the recent diiy)l«y of the Royal Air Force in England, conditions can be simulated at extreme altitudes. The 

much attention was focused on the events in which fast- pilot must be kept warm in the low temperatures of 

climbing planes attempted to break existing altitude ree- the upper regions and tUs is accomplished by mmns 

ords, la order to do this, the planes and their pilots of electrically heated clothing. To compensate for 

^ to be specially equipped. The e^e wlH not fuac- the lack of oxygen in the air, a generator is supplied for 

™n properly in rarefied atmosphere, so it is necessary producing that life-sustaining gas. The details of the 

that It bo eqrdpped with nsuperehar^. Thus sea-level equipment are given in the illustration reproduced above. 
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Odd Stars 


The Search for Exceptional Stars-Some Unusually Bright, Some 
Exceptionally Faint, Others Very Rapid-~Forms an In- 
triguing Specialty for the Modem Astrophysicist 

By HBNRY NORRIS RUSSELL, Ph.D. 

CMman of tk» Dtpartmmil qf Attronomy and DInetor <4 tl>t Obtanalory at frlncaton Vnlranlty 
JtMMfcA Auodaf <4 tht W«. WtUon Obmnatory of tho Camttia Intrtturton of Wathlngton 


T he astronomer is alwaysseek- 
ing new worlds to conquer. No 
matter how far he has been 
able to push his advance, there 
is always something Just beyond which 
tempts him to renewed efforts. In- 
deed, he is as insatiable as the tradi- 
tional Yankee farmer, who, being re- 
proa^ed by the parson for undue love 
of this world’s goods, and in particular 
for the purchase of land, replied: “I 
don’t n^ so much. I only want to 
buy up all the land that adjoins mine.” 
As he was not a resident of an island, 
this policy might lead him rather far; 
and we star-gazers own that the tale 
describes us. 

There is always a particular interest 
in the exceptional objects which lie 
outside the general run— for example, 
stars which are unusually bright, or 
especially faint. One is not speaking, 
of course, of their appearance to our 
eyes, which is so greatly affected by 
differences in the stars’ distance, but 
of their real brightness. The apparent 
brightness is a very easy matter to 
measure — at least if we are contented 
with an accuracy of 10 or 16 percent; 
but to find the real brightness we must 
determine the star’s distance, and this 
demands more work. We have now, 
however, so many good ways of mea- 
suring, or at least estimating, stellar 
distances, that this obstacle, once al- 
most insurmountable, is no longer the 


barrier that it used to bo. But, when 
we seek after stars which lie outside the 
general run, we have new troubles of 
our own. How can we pick them out 
from the great mass of others? 

Consider first the stars of great 
luminosity, which, as we say techni- 
cally, are very bright in absolute mag- 
nitude, and exceed the sun’s output of 
light by a thousand-fold or more. ’There 
is no trouble in seeing such stars — 
even if they are far in the depths of 
space they will be fairly conspicuous. 
A star like the sun in brightness will 
be visible to the naked eye only if its 
distance from us does not exceed 60 
light-years. This is fairly near by, as 
stellar distances go, and the great ma- 
jority of the stars which are visible 
without optical aid are farther off, 
and of course brighter. But a star 
10,000 times as bright as the sun can be 
seen without a telescope, if it is any- 
where within 6,000 light-years; and 
with so vast a region of space in, which 
to search we might expict to find a 
good many. They will look, however, 
just like the fainter stars which lie 
nearer us, and our problem is to pick 
them out. 


W E have now two good ways of do- 
ing this. First, the sp^ra of these 
very bright stars show distinctive pecu- 
liarities — some of the lines being unusu- 
ally strong, and others weak, in com- 


parison with stars of about the same 
temperature but lower luminosity. 
Secondly, these stars, as spectroscopic 
observation shows, are moving in 
space at about the same rate as the sun 
—indeed, a little more slowly. Hence 
at these great distances their apparent 
motions across the sky will be exceed- 
ingly small. These “proper motions” 
have been observed aith great care 
for all the brighter stars, and we have 
therefore another important guide. But 
it b not an infallible guide, for, if a 
star happens to be moving straight 
towards the sun or away from it, it 
will appear to be standing practically 
still in the heavens, no matter how 
near it may be or how rapid its real 
motion. 

Study of the spectrum enables 
us to pick out these cases and re- 
ject them. We are left with the prob- 
lem of determining the actual distances 
of the stars which we have already 
identified as exceptionally bright, and 
this is hard, because the parallaxes 
are very small. But in many cases, 
notably among the members of star- 
clusters and star-clouds, we can solve 
the problem, and our present knowl- 
edge of the very luminous stars is 
fairly satisfactory. 

The most luminous known star is a 
variable, S Doradus, which is in the 
Smaller Magellanic Cloud at a distance 
of 100,000 light-years, and gives off 
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when at its brightest half a million 
times as much light as the sun does. 
Such tremendous stars are very rare. 
If we restrict ourselves to the more 
moderate limit of 10,000 times the 
sun’s light we shall find, according to 
Kapteyn, only one star of this sort 
among 200,000 stars as bright as the 
sun, provided that we make a census 
of all the stars in some vast but cir- 
cumscribed region of space. 

When we pick those visible to the 
naked eye we include all stars of the 
brighter sort which lie within a region 
of space a million times greater in 
volume than for the fainter ones, and 
so our minority is likely to be turned 
into a majority' although the inter- 
mediate stars, 100 times as bright as 
the sun, outnumber both the other 
kinds in our new count. 

For the very faint stars, which give 
oil leas than a thousandth part of the 
sun’s light, the problem is very dif- 
ferent. Such stars are really very 
abundant; we believe now that there 
are more of them in any given million 
cubic light-years of space than of all 
the brighter ones taken together. But 
the fact that our observations are con- 
trolled by the apparent brightness of 
the stars now worl» heavily against us. 
A. star a thousand times fainter than 
the sun, to be visible to the naked 
eye, would have to be less than two 
light-years distant, and no known 
star is so near. If we change our limit 
of apparent brightness- make it, for 
example, a thousand times fainter- we 
shall now include all the faint stars 
of the kind we are discussing which 
are nearer than 60 light-years, and 
there should be some dozens of these — 
perhaps a few hundred. But in lower- 
ing our limit of apparent magnitude 
we shall at the same time have let 
into our lists millions— literally millions 
of stars which are really brighter and 
farther off, but look about the same. 

O UR problem is now that of the 
needle in the haystack, and would 
be hopeless were it not for other aids. 
For such faint stars, wholesale spectro- 
scopic observation by the million is 
impracticable; but the proper motions 
remain. These faint stars have, on 
the average, rapid real motion, and 
once they are so near us their apparent 
broper motions will tiaually ^ very 
large. ' Our problem is then, to find 
out, among a million or so of stars, 
those which move fastest in the sky; 
and this can be done almost by 
machinery. We have only to photo- 
graph the heavens with a wide-angle 
.astronomical camera, to repeat our 
'Iplates a few years later, and to compare 
the two. We shall need a “blink- 
microscope,” that ingenious apparatus 
which can be focused on two Afferent 
plates of the same field, so that by 
shifting a little lover we see alternately 
one and the other as we look through 


the eye piece. By proper adjustment, 
we can bring ail the stars which have 
not moved perceptibly to just the 
same position in the two cases — and 
then any star which has moved will 
appear to jump as the lever is shifted 
back and forth. This makes it very 
easy to pick out the one moving object 
among ten thousand — and incidentally 
it leads to the discovery of swarms of 
variable stars, asteroids, and so on. 
One can make a blink microscope, 
crude but good enough to illustrate 
the principle involved. On a paper 
place two groups of heavy dots, 
identical in pattern except that one 
dot will have a new position in one 
group. Hold a card on edge separat- 
ing the groups, bring the eyes close 
to the card and open and close either 
eye alternately and rapidly. The one 
dot betrays itself by dancing. 

W HEN once we have picked out 
the stars of large proper motion, 
the rest of our job is straightforward. 
We must photograph them with large 
telescopes, when the earth is in op- 
posite parts of its orbit, and find the 
parallax by the familiar range-finding 
methods. These stars are near us, 
and have large parallaxes which can 
be measured with satisfactory per- 
centage accuracy. Some of them, 
perhaps most, will turn out to be ob- 
jects at moderate distances— 20 to .*10 
light-years; and with very rapid real 
motions in space. But there will be 
others which owe their rapid apparent 
motions not to great speed, but to 
unusual proximity; and here at last 
we shall reach our objective. 

The nearest known star was dis- 
covered in this way— Innes’s faint 
companion to Alpha Centauri, which 
is moving in space along with it, but 
appears to be a little nearer to us 
(four and one-quarter light-years); and 
so was the second, Barnard’s star, 
which is only six light-years away. 

Another star of the same sort has 
just been added to our lists. It is a 
13th-magnltude star in Virgo, and is 
known as Wolf 369, since it bears this 
number in the list of proper-motion 
stars discovered photographically by 
Professor Max Wolf at Heidelberg. 
The photographs show that it has 
the remarkable proper motion of 4" .84 
per year — surpassed by only six stars 
known at the time of its discoyory. 
So faint a star can be observed for 
parallax only with a very large tele- 
scope, but Van Maanen, with the 100- 
inch reflector at Mt. Wilson, has ob- 
tained an excellent series of plates, 
and has just announced his result, a 
parallax of 0". 404+ -0" .009, making 
the star’s distance eight light-years — 
■ a little less than that of Sirius. Only 
two other known stellar systems, that 
of Alpha Centauri, and Barnard’s star, 
are nearer. The real motion of this 
star (at right angles to our line of sight) 


is not remarkable, being 67 kilometers 
a second. The radial velocity is 
shown by the spectrogram to be ap- 
proximately 90 kilometers per sec- 
ond, that is, the star is approaching us 
at this rate. 

A simple calculation shows that 
about 70,000 years hence it will be as 
near as Alpha Centauri is now, and 
will have a proper motion of 17” per 
year. Even so it will be fainter than 
the 12th magnitude. Its absolute 
magnitude, compiled by Professor 
Kapteyn’s formula, is 16..5, which in 
plain English means that it gives out 
only one fifty-thousandth part of the 
sun’s light. This is much less than 
for any star which was previously 
known~the next in the list, Innes’s 
star, being four times brighter. 

The spectrum of so faint an object 
is naturally of great interest, and in 
spite of the extreme feebleness of its 
light, Humason has succeeded in ob- 
serving it with the great reflector and 
a spectroscope designed especially for 
very faint stars. The photographed 
spectrum is only about a quarter of 
an inch long, but shows many details, 
sufficient to place it in the spectral 
class M 6, which corresponds to almost 
the lowest temperature which is found 
in stellar atmosphere. The hydrogen 
lines are bright, as is the case in some 
other very faint stars— no one yet 
knows why. As might be expected 
from this spectrum, the star is very 
red, and is only about one-sixth as 
bright photographically as to the eye. 

W HAT its real size may be is a 
little hard to estimate, for we 
have only the scantest data to guide 
us in the case of such low temperature, 
but these data indicate that the star 
is probably of about one tenth of the 
sun’s diameter — no bigger than Jupiter, 
and perhaps as small as Saturn. Its 
mass may be roughly estimated, by 
means of Eddington’s relation between 
mass and brightness, as about one 
tenth of the sun’s, which would make 
the density something like a 100 times 
that of the sun, or very likely more. 
It looks, therefore, as if this star was 
far advanced in the scale of density, 
although still falling very much short 
of the enormous density of . white 
dwarf stars like the companion of 
Sirius. 

There are still as good fish in the sea 
as were ever caught. Professor S. E. 
Ro8s.pf the Yerkes Observatory, who 
is engaged in s 83 r 8 tematie sssreh for 
proper-motions with the aid of Pro- 
fessor Barnard’s splendid collection of 
plates, has just announced the dis- 
covery of a thirteenth magnitude ater 
in Cancer with the very large proper 
motion of 6" .40 per annum. In a 
couple of yearn, when the parallax 
observations are made, it may turn 
out that this star is even a nearer 
neighbor. 
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Specimens From the Telepathic Minej 

There Is a Mine of Interesting Evidence Tending To Establish 
the Genuineness Of Thought Transference 

By WALTER FRANKUN PRINCE, Ph.D. 

Jt««MrcA Qffiev, Botton Sotltisfot ftyeUc Butarch 

I N a short article I can only casually had he mentioned to anyone the bum to have been one of the earliest and 
exhibit a few “specimens," and received by M. Langlois on his left most indefatigable hunters for good 
assure readers that they represent hand when he too hastily poured subjects and experimenters for tele* 

I many careful tests; there is not bromine from a bottle, with eon- pathy that the Society for Psychical 
space to describe the details of even sequent blistering, nor could Leonie Research produced. Apparently, also, 
one essay. possibly have heard of it from any- he was a careful experimento’, as the 

Charles Richet, Professor of Phys- one else. descriptions of his technique show, 

iology at the University of Pars, If this incident stood alone, no In the Society for Psychical Research 
teUs us that on July 2, 1888, “Leonie" authority on earth could make me Proeeeding» of 1888 may be found a 
spent all day in his laboratory, and believe that there had not been a summary of about 160 experiments for 
when in a state of hypnosis at 8 p.ii. mistake, but there are a multitude the transfer of drawings (that is, the 
was asked by him (referring to a man of such incidents on record too well “agent" makes a drawing out of sight 
whom she had seen several times but vouched for to be lightly put aside, of the “percipient,” and the latter 
not recently): “‘What has happened Certain of these incidents within the draws the impression she gets), the 
to M. Langlois?’ ‘He has burnt circle of my own observation have percipient being part of the time Miss 
himself,' Leonie replied. ‘Good,’ I already been told in print. R. and part of the time Miss £., 

said, ‘and where has he burnt himself?’ the agents varying. The drawings 

‘On the left hand. It is not fire. TOURING an indefinite period in which are reproduced in this article 
I don’t know its name. Why does JL/ the past, persons have thought represent the complete and consecu- 
he not take care when he pours it that they had evidence in their own tive series of a single sitting. No one 
out?’ 'Of what color,' I asked, ‘is the experience for mental communication, was in the room but the agent and the 
stuff which he pours out?’ ‘It is not but proper recording of supposed in- percipient. Probably there was no 
rod, it is brown; he has hurt himself stances was practically never done, other quite so successful consecutive 
very much— the skin puffed up until within a recent period. The a set of six in the whole series as this, 
directly.' ’’ (English) Society for Psychical Re- but there were many remarkable 

Every detail of this was exactly search did much pioneer experimenta- successes, witnessed by various persons, 
true; the accident happened four tion in telepathy, and still furnishes In 1886, Mr. Guthrie reported 

hours before the utterance, and Pro- occasional studies. further experiments, in which two 

fessor Richet declares that neither Mr. Malcolm Guthrie, J.P., seems shop girls, named Relph and Redmond 



« SIX TESTS IN THOUGH'!' TRANSPERENCB, MADE IN ENGLAND 

Tm anftnaU wsr# drawn in anathtr room /ram that M i*Moh »*• woo ptoaod. To aatek <fca efcoimiH involvad t% tk$ drewo- 

ing$ tuuaOif taok a minuti or two. Thtat tooto oro iattrthad «N tha Pioccodingo ff tk* SoeUtg far HgthUai Rfoooreh, Vahms It, 
pagat t4 ta it, wkara o eantidamhlg largtr nmmbar •/ taati af tka aama gtnaral iiaeKro or# oAo dtteriM in dataU 
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were the subjecte. There were varied 
conditions, and varieties of experi- 
ments. In some sets the tests were 
solely written; sometimes agent and 
cipient were in physical contact 
and sometimes not. Several fiersons 
in turn acted an agent. 

The following were experiments 
without contact, all consecutive; Miss 
Relph, percipient. Others present, be- 
sides Miss Redmond, were Dr. Hicks, 
president of the Microsco- 
pical Society of Liverpool; 


green silk, trapezoid shape. An- 
swer: “Is it blue? A greenish 
blue? Shape not well defined.” 
On another date, Messrs. Johnson 
nd Guthrie being present with the 
vo young women, experiments in 
;hinking of pictures were tried, the 
iubject being written, not spoken, 
'’he first, ‘‘Too Late,” one lately on 
ihibition with many others. Miss 
Relph visualized and named; the 


something to him, or else he is bolding 
it,” Even this technical failure is 
curiously like the truth. Then the 
picture “Dante Meeting Beatrice, 
et cetera” was chosen, but Miss R. got 
no impression. The following one, 
“The Plight into Egypt” was correctly 
named in about four minutes. “Mary 
Anderson” was a failure, but “Ellen 
Terry as Portia” succeeded. Just 
tw'o more experiments of the kind v 

made ; in one there was no im- 
pression, and the subject of 


Mr. Birchall, Honorary Sec- 
retary of the Literary and 


Does Mental Telepathy Ever Take Place? 


the other waswronglygiven. 
In 1889 Professor and 


Philosophical Society of the fin 


Mrs. Henry Sidgwick super- 


Liverpool, Mr. John: 

Mr. Guthrie, J.P. Subject has 

blindfolded, and with back 
to company. 

1. Persons present 
pricked palm of left 
hands with pins. An- 

swer: “Is it a tingling ' 

pain here?” (touching li,, 

palm of left hand.) chii 

2. All pricked back moi 

of necks with pins. An- aim 

swer: “Is it a pricking autl 

in the neck?” (touch- 
ing back of neck.) ’ 

3. Mr. G. held gold 

watch against hia coat. Answer: 
“Are you looking at something 
yellow? Is it round; something 
like an orange? But it is not an 
orange.” 

4. Mr. G. held a pair of bright 
steel pincersL closed. Answer; 
“Is it something bright? I saw a 
flash of bright light, hut no shape.” 

6. Object, a piece of bluish- 


luii ever been demonetrated. There have been in- telepathy on many different 

numerable cases that bear strong earmarks of the ^ subjects being in 

genuine— indeed, most of us occasionally experi- ' ’ ''"’I '"*“* *“ 

ence them— yet It is extremely difficult to prove f hypnotic rtate and the 

them in a thoroughly scientific manner. That la, hypnotizer, G. A. Smith, 

the criteria of a truly scientific proof are distinctly acting as agent. Most of 

higher than thoae moat of ua «««»“»»/ willing the experiments were for 

to accept in our dally lives as establishing truth. .. 

In psychical reaearch, aeeing is not necessarily be- tramerence of num- 

lieving. The true, disintereated, scientific pay- bent, the agent drawing 

chical reaearcher doubts everything and ia vastly from a bag one of 81 

more rigid in his demands _ than *e caswl counters numbered 10 to 

amateur. Such a researcher is Dr, Prinw, the . iraj-inir at it out of 

„,ho, rf U,. -T*. A 

ii number of hypnotized per- 

sons had no success, but 
second test was da Vinci’s “Last four seemed to have telepathic 
Supper.” Guthrie mentally pictured power in that state. A Miss B. 
Jesus as holding a goblet, while Judas succeeded amazingly. Out of the fol- 
dipped something into it. Miss R. lowing numbers drawn from the bag, 
said: “Is it the last days of some- 16, 67, 18, 37, 71, 66, 62, 50, 84, 15, 
body? Somehow there seems to be 88, 15, she got all but three correctly 
a dying man, and a lot of people in and without any fumbling in the 
the room. A b^ with a dying man, process, in all other three cases getting 
and some one bolding a paper or one of the figures correctly, imother 
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hypnotised subject «t times had little telepathic work of ProfesMr Gilbert which many persons acted as ai^nts, 
aucceas, but twiM aeeompUshed almost Murray have been published in the even though the average of theh 
as remarkable a result as Miss B. Proeeedino$ of the Society for Psy- sueoees was not so great. This series 
In 1890, Baron von Schrenck- chieal Reeeareh (London). The con- numbered 236 experiments and the 
Noising, M.D., had a series of expert- ditions, briefly, were these: .Prof. leaCnsd and conservative Mrs. Henry 


ments with a number of sub- 
jects, which he summarises in 
ProeeedingB of the Society for 
Psychical Reeeareh, Part 18. 
From the description of pre- 
cautions taken, one would sup- 
pose that there was no chance 
(or deception. The experiments 
were in the way of drawings 
which are reproduced here. 
Here the originals are marked 
0 and the responses of the 
percipients marked R— where 
more than one attempt was 
made, they are marked R(a), 
R(b), and so forth, in experi- 
mento 10 to 14 inclusive, and 
in experiment 16. Despite th( 
flat failure of 11, and the partial 
failure of 16, the set of seven 
experiments presents corres- 
pondences certainly vastly be- 
yond the expectation of chance. 


Sidgwiek, who drew , 
report, estimates the percent- 
ages as follows: successes, 86; 
partial successes, 28.3; failures, 
40.7. 

Altogether six members of 
Professor Murray’s family act- 
ed as agents in this second 
series in 167 of the tests, while 
30 other persons acted in the 
remaining 69 experiments, and 
the experiments were held in 
several different houses. It 
will hardly be believed that 
86 persons, even though most 
of them were acquaintances, 
were in collusion to deceive 
each other and the world. And 
it does seem strange, if such 
persons and so many should 
not have known how impor- 
tant it was to speak so that 
no sound could reach the room 
Miss Verrall, now Mrs. Salter and Murray goes into another room "out where the percipient waited. I do 



ABLACKCAT 


TWO MORE INTERESTING TESTS 
Tke ezperimenter gaztd at ik» peculiar dog-tartd 
eat made of velvet. Tke recipient made tke poteiblv 
analogout eketek on tke left, and got the leltere 


Instead of choosing the most strik- 


editor of the Society for Psychical of earshot," and someone in the com- however, emphatically think that there 
Research Journal, in 1916 reported pany seleiks a test and tells it to the should be a series of tests arranged in 
experiments with Miss K. Tipping, others in order that all may fix their writing only, so that there can be no 
one of which is of curious interest, minds upop it; Professor Murray is question of hyperesthesia or abnor- 
She gated steadily at a black cat made summoned and gives his impressions, mally acute perception, incredible as 
of velvet, with the title beneath it, Some of the tests were quite complex, such a theory may seem. 

"A Black Cat.” Miss Tipping visual- such as the invention of an anecdote 
with names of particular persons, 
places and acts included, so that it 
would not be supposed that there was 
one chance in thousands of a correct 
guess, even though the percipient was 
in physical contact with the selected 
agent. How could muscle-reading give 
knowledge that the agent was think- 
ing of the game Badminton being 
played in Bogota, one of the players 
being a Mr. S — — , and one person 
present Lord Murray — the whole in- 
cident being an invented one? 

T here were 505 experiments be- 
fore 1916, which the accomplished 
Miss Verrall analyzed. She found the 
following percentages (omitting 68 
cases where no impression was re- 
ceived): successes, 38.2; partial suc- 
cesses, 82.3; failures, 29.6. 

Generally, Mrs. Toynbee, a daughter 
of Professor Muitay, acted as. agent, 
or oetwaible sender of the mental 
messages, and she has always pro- 
duced ^e tergest percentage of cor- 
rect results, a fact in accordance with 
the prindple -tiiat a peculiar rapport 
exists between certain pairs of people. 

It is difficult to suppose that a man of 
such diatinetioB as Professor Murray^ 
one who .. appean, moreover, to 
conaidOMb^ 'nnbarrassed at his no- 
toriety for "p^hic" power, should 
lend htms^ to deceit and should 
actually be in collusion with his 
daughter, yet this has been suggested, 
and it is well that another aehe$ of 
experiments has been published in 




DR. GARDNER MURPHY 


ised the face of a man, and made a 
rude drawing, which, together with 
tiw figure of the oat, is reproduced oh 
tiUs page. The man’s hair Spreads 
out vwy oddly on both sides of bis 
head, much as the cat’s ears oddly 
stand out. But, moreover, she wrote 
under the drawing "c— t”, the first and 
last lettns of the wwd eat. 

. -Two reports of the apparently 


PROF. GILBERT MURRAY 

Om of the morliPe beet 

A« If a fumoue Greek eekolar at Oafea 


ing successes, I will give one made in 
September, 1916, wber^n Mr. M&lor 
ac^ as agent. It will be understood 
that the language of the test wis 
complete before the response began, 
and. that it is only for economy of 
space that I have broken up the sub- 
stance of Murray’s response and in- 
terpolated its parts within parentheses 
after the relevant parts i/L the pro- 



somber wn 

vlouflly arranKed form of words con- 
stituting the test. In parts of the ex- 
periment, Murray said nothing rele- 
vant to the part of the test immedi- 
ately preceding. 

Mr. Millor acted as agent and in- 
dependently chose his teste five times, 
each time selecting some public meet- 
ing which had occurred, but not giving 
any previous notice that the subjects 
would all be of this or any class. 

62. “I’m thinking of myself 
addressing a strike meeting.’’ 
("This is you yourself waving 
your arms [the fact that Mr. 
Millor was accustomed to wave 
his arms when speaking may have 
been known to Murray] and mak- 
ing a speech, and I suppose it is 
amiressing a strike meeting’’) 
"outside Baliol (Oxford) at the 
Martyr’s Memonal.’’ (“I guess 
outside the mill at Chipping Nor- 
ton.’’) 

I N Paris, M. Warcollier has been 
doing notable and significant work 
in the way of telepathic experimenta- 
tion for some years. 

Dr. Gardner Murphy of Columbia 
University has spent much time ex- 
perimenting for telepathy, and most 
of his subjects have yielded no eviden- 
tial results, but it is quite otherwise 
with several of them. A particular 
experiment, conducted by him and 
Professors Gault and English illus- 
trates the same fact, that good sub- 
jects are rare. The three gave notice 
to radio audiences that they were con- 
centrating on something of a class, as 
a figure between one and 1000, a 
pain at some point on the hands or 
arms, et cetera. Out of 2500 reports 
sent in, only two showed results pre- 
senting any problem, but one of these 
presented a mighty one, for it showed 
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so many successes and to such a de- 
gree that it is conservative to say that 
the chance of getting them in com- 
bination was not one in a hundred 
million. 

The latest American experimental 
work has just been published by the 
Boston Society for Psychic Research 
and has attracted considerable atten- 
tion from men of scientific bent. I 
quote from Dr. Murphy’s description 
of the methods and the re.sults. 

“My successor at Harvard, Dr. 
G. H. Estabrooks, has improved on my 
methods in several striking respects. 
First, he has chosen his subjects in a 
radically different manner. Instead 
of selecting only a few, he has rejected 
only those who could not or would not 
cooperate, has taken graduate and 
undergraduate students by the dozens, 
and many other individuals. He has 
found methods of winning the confi- 
dence of his subject and of interesting 
him in his task. The simple expedient 
of promising an exhibition of card tricks 
proved to be successful bait with a 
large number of undergraduate stu- 
dents who were taken just as they came. 

“In view of the fact that his work 
is soon to be published, I can refer 
to his work only in a very general 
way. He made use of two rooms in 
the Harvard laboratory which are 
separated by a heavy double door. 
An automatic timing apparatus gives 
a signal upon which he cute a pack of 
cards and concentrates intensely upon 
the card chosen. The same instru- 
ment causes the signal to be given in 
the other room in which site the re- 
ceiver. The latter writes down in- 
stantly and without allowing himself 
to “think," the name or number, and 
the suit of a card. 

“The results, which will soon be 
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available for you in tabular form*, 
show not only that great statistical 
difficulties would occur in applying 
the usual explanation in terms of 
chance, but that the results are ex- 
traordinarily consistent. ITie best re- 
sults are in the first five experiments 
with a given subject, the next best 
are in the next five, and at about the 
fifteenth experiment the results drop to 
what we should expect from chance. 
Statistical measure of chance is applied 
to color, suit and number. Consis- 
tently, the result from colors, that is 
the choice of red or black, is enor- 
mously better than the result from 
the suit or from the designation of the 
individual cards.’’ 

D r. ESTABROOKS be it under- 
stood, is very modest and ten- 
tative in his conclusions, and is still 
pursuing his experiments, which tend 
to show that, while marked telepathic 
power belongs only to the few, there 
is a trace of it in most people, which 
may be rendered perceptible by a mass 
of experiments properly conducted. 

Laboratory experimenters are rack- 
ing their brains to devise methods 
which will be proof against suspicion 
that the agent does not give even un- 
conscious signs which the percipient 
cannot subconsciously interpret by 
even hyperesthetic (that is, ab- 
normally acute) exercise of a bodily 
sense. With some subjects and by 
some experimenters, tests have been so 
complex and conditions apparently so 
strict that a “normal” solution seems 
to require that the agent uncon- 
sciously whispered words through his 
nose and the percipient hyperesthet- 
ically heard them, his hyperesthesia 
taking the peculiar form of unaware- 
ness that he heard anything at all. 



THB EXPERIMENTS 'AT HARVARD 


In a teparaU room tfc« reetivr md at onee vi 
iht imprtition iv3«n tht itgnal it eivtn bu an the 
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The June 29th Sk>lar Eclipse In England 

Two intemtjing phaaes of solar eelipsea are graphieaOy mountaiaa. Irmdiatitfn gives the naketteye effe6t shown; . 
illustrated In the artist’s drawing reprodu^ above. The second is a photographic phenomenon wherein muM- ' 
The flra^^Js that of Bailey's Beads, made poerible by pie images of ^e partiaUy eeUpsed sun are projeeted on 

light pegging through the valleys between the hinar the ground by the “pin-hoie'* cattm effect mentioned. 





THBRB IS EVEN A BATHTUB 


THE CARAVAN AND ITS BUILDER 
iE«r: The houte it SB fett long and tpat eonttrueted — 
rr, acctuoritt and all—hy the owner, within one year 


A Frenchman’s Motor Caravan, a Home on Wheels 


Monaieur Louvet, resident of Nice in southern France, 
decided recently to "see Prance first,” and to see it with 
all the comforts of home. No sooner said, than he pro- 
ceeded to construct a four-room house on 'wheels, and the 
reader of this issue of the Scientific American may 
therefore think of Monsieur Louvet at this very moment 
driving leisurely over the auperlati'vre highways and by- 
ways of his native France, or stopping to rest at some 
chosen spot. What a care-free life! No camp to make, 
for the camp is always with one and all made up. No 
baggage to worry about, for everything is carried aboard 
the caravan. Next year Monsieur Louvet plans to do the 


same thing in America, where he will, however, find things 
a little different. Although motor camping in this coun- 
try has almost become a profession, there are relatively 
few large motor caravans of the kind he is using. In 
some sections where the roads are comparable in quality 
with those of France, there is a bit too much traffic for 
comfort, while in other parts of the country that might 
appeal most strongly to the motor camr^r, a 5000-pound 
vehicle may prove too heavy for extrication from the 
many mudholes. We ad'vise Monsieur Louvet to replace 
his small tires with double-tread “balloons.” And even 
then he may wish at times for caterpillar traction belts. 
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NSW YORK’S GRBATBST GENERATING STA’nON CENTRIFUGAL CINDER CATCHERS 


Whtn eompltt4d ikit atatioK noill 6« nearlp tUvtm hundred Tk» gat*t poMi from the boiltr through a prekeattr, a vitt duMt 

foot long and loUl haoo a eapaeitg of ono milUon kilowatt* eatektr, and th*ne* to contrifugtU dntt eateh*ri on tfco roof 



ONE OF THE GREAT FANS PIPES FOR PULVERIZED FUEL 

Hug* fan*, *ueh a* thi on* iUuntrated, or* tt**d to for** air It i* through th**o pipt* that th* pnkwrittd fu*t i* f»d to th* 

into tho prthtator* and from thtri into (A« hot air downUJt** hoUtr*. Th* coal u*«d i* proviouolg pulvorvctd {n a milt houti 


Power Plant to Generate 1,000,000 Kilowatts 

The East River Generating Station of the New York larger siae, as 160,000 kilowatt aingle^haft units can be 

Edison Company was desigped by Thomas E. Murray, accommodated, bringing the ultimate capacity of the 

Inc., associated with the en^neers ^ the owning company. plant to over one million kilowatts. There is also adequate 

This station will supply 26-eyele current at 11,400 volts provision for a mill house for pulverising the coal and for 

to the Edison System, and will also provide means of suffleleDt coal' storage. We have already dealt with the 

“tying in" the Edison 26-ey<de system with the ITMted generating units and their accessories in the issue for 

Electric light and Power Company and th(4 Broo&lTn November, 1926. Some years ago, Thomas E. Murray, 

Edison Company's 60-eyele systems, througl^ laige f^ in an endeavor to increase the steam-producing capacity of 

queney changers. When completed, the jidant wffi power-house boilers and decrease the cost of furnace 

occupy an «rea 1092 feet long by 206 feet wide and will maintenance, conedved the idea of a completely water- 

have a capacity of approximately 1,000,000 kilowatts. cooled boiler-furnace wall of improved design, oompleteiy 

The present building is approximately 8M feet l<mg by eliminating the use of fire brick and refractories with their 

206 feet wide. The property affords stdtable aeeommo- attendant rapid deterioration and high repair cost, 

datlons in the main structure for nine steam turbines; This design has been given a thorough test at the Hell 

the first two, already installed, have a capacity <d 60,000 Gate Station, with most satisfactory results and, with 

kilowat^ each. Succeeding units will probably be' of subsequent improvements, now fotins the basis of a 




Sapttmbar 1927 


SCIENTIFIC AMERICAN 



MOTOR-DRIVEN COAL PUMPS THE WATER-TUBE WALLS OF THE BOILER 


TheKf are mator-driren jintnjie whirh force the jiulverizcd The fvrvare. trait i* trater-rnoled an that the tue of fire brick 

coal ‘Ihratigh the varinue pipea and barncre audinto the boilera uudrrfraelnrire ia done away with, thus avoiding dete rioratian 



INSULATING THE OUTSIDE OF THE BOILER THE BOILER COMPLETELY COVERED 

To keep in the ^<a(, the outaide of the water-tube tualU of Jnaulation ia complete and the (iotI«r i» ready for "hlowing- 

the huge bailer muat be inaulated by fire-reaiating eubataneee in" at a preaaura of three hundred and aeventy-five pounde 


unique and epoch-making ateam-generating unit of in diameter. There will be seven of these in the com- 

enormously increased capacity, low maintenance and pleted station. Disposal of the dust and ashes is provided 

labor costs and high efficiency. The boilers have a normal for through a hydraulic flushing system. The pulverised 

commerdal rating of 60,000 pounds of steam per hour, coal received from the grinders in the mill house is forced 

but with these improvements they can be operated at by air pressure through transorting pipes across the con- 

continuous overloads, so as to produce 250,000 pounds necting bridge into the individual bins of the boiler house, 

of steam per hour-something like BOO percent of their located above each boiler. Prom here it is picked up by 

rating. They are of the crossHirum type with the boiler the feeders and, with the compressed air from the primary 

tubes inclined at about 16 degrees to the horizontal — air duct, the current of powdered fuel is forced into the 

the unique feature being the enormous combustion furnace through the burners. The small amount of slag 

chamber, which is entirely enclosed in water-cooled wedls. falls between the tubes forming the water xreen located 

The boilers are provided with steam superheaters, and at the bottom of the furnace, and is precipitated into the 

preheaters supply hot air for combustion, the hot air ash pit, to be finally drawn out into the ^-discharge 

being injected with the powdered coal. Draft require- conduit. The gases resulting from combustion pass out 

menta an provided by means of forced draft through the of the boiler through the uptake, into an air pnheater 

air pnheaters and induced draft to the stack. The and into the wet type primary dust catcher. From this 

flue gases an washed in a wet washer or cinder catcher point the gases pass through the indui^-draft fans to 

and then passed through enormous centrifugal cyclones, the secondary dust catchers or centrifugal cyclones, 

which catch the fine dust befon the flue gases an Anally located on the roof of the boiler house. From hen the 

delivered to the colossal stacks 375 feet high by 22 feet gases pass into the main flue and then into the stack. 
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The Month In Medical Science 

A Review and Commentary on Progress in the 
Medical and Surgical Field 


A Family with Low Blood PrcMure scmblea the brain of a three-year*oId Neanderthal man made definite ad- 

D R. JOHN D. GARVIN of Pitts- child. vances in human progrew. He was a 

burgh has recently reported six Apparently the early ape man was ekilled artisan and flint-worker. He 
cases of low blood pressure in one capable of some advantageous reason- had command of fire; he buried his 
family. The family is characterized ing> was right handed and had prob- dead with ceremonial rites, which in- 
by extreme activity, efliciency, hard ably learned to speak. The means of dicates a belief in a future existence, 
work and splendid physique and is communication are of first importance He seems to have had many of the 
noteworthy for its longevity. Never- in the foundation of human knowledge, attributes of higher man. His brain 
theless, the blood pressures were very The Piltdown skull has a volume shows a still further expansion in all its 
close to 100 in all cases: the highest re- about that of the gorilla, but much be- major divisions. Nevertheless, his 
corded was 108, with the dlastoUc blood low that of the average adult human frontal lobes still have anthropoid 
pressure varying from 66 to 70. _ tendencies, as shown by thepro- 

_ jccting eye sockets, the low re- 

ceding brow, and the broad 
nasal openings. Thus he had a 
definitely gorilla-like appear- 
ance. 

As the frontal lobes of the 
brain enlarge, the orbital plates 

nign or low niooo pressure may flatten, the enlargement of the 

riwifi«nriv ho an hoao,)ifa,v fiontal lobc having to do with 

the appearance of a higher in- 
telligence. The cerebrum of man 
is that portion which gives him 
the capacity to develop, in- 
culcate and transmit cultural 
activities. Man has grown in 
humanity as his brain has ex- 
panded. The outline of this 
development of the brain made 
by Dr. Tilney and published in 
the Archivm of Neurology and 
Payehialry is a highly tec^ical 
account but is so logieaOy de- 
veloped as to lead d^nitely to 
the view that the frontal and 
prefrontal regions of the br^n 

........ ... are of the greatest importance 

earliest man with those of the ________________________________ in differentiating man from the 

anthropoid ap« and with mod- PREHISTORIC AND MODERN BRAINS lower spedra. In the pro«^ of 

em men. It is generally well . evolution they have developed 

Imown to Bcientiflc readers progressively from the earliest 

that the skulls of PAkeean- Pleistocene epoch. Dr. Tilney 

Ihropua ereetua, Rhodesian, Predmost, brain of modem races. The volume of believes that the human cerebrum is 
Piltdown, Neanderthal and Homo the gorilla brain is 67 percent of that of not yet a finished product. “Itsevolu- 
aapiena represent varying stages in the Javan man, and that of the Javan tionary history,” he says, “does not 
human progress. man 72 peitxnt of that of the Piltdown. support this view, but makes it appear 

Dr. Tilney finds that the brain of the Dr. 'Hlney bellevee that this definitely far more probable that the brain of 
Pithecanthropus, to which an antiquity denotes a more rapid expansion of the modem man represents some intermed- 
of not less than 500,000 years is as- brain in the direction of the higher iate stage in the ultipiate development 
signed, is of a much higher type than human standard, once the limits of the of the master organ of hfe.” 
that of any of the great apes. This ape state were passed. 

spedes has been called the “ape man" Apparently the Dawn Man lived in Physical Defects In a Thousand 
of Java and has been populariy re- a community of considerable size and Children 

ferred to as the “missing link.” Its was capable of performing skilled acts. T^R. WILLIAM R. P. EMERSON, 
frontal lobe is larger than that of the Apparently he was dependent iot his LJ professor of disMses of children in 
gorilla. The left lobe of the Javan livelihood on game. He used his im- Tufts College Medical School in Boston, 
man is slightly larger than the right, plements <mly for food and for pro- has recently tabulated the defects 
which Dr. Tilney believes indicates tection, but did not use them for eul- found in a thousand children. They . 
unidezterity; On the other hand, as tivating the soil, for the production of included three rather disrinctive social 
compared with the brains of modem clothes, or for the construction of groups— '^e first, 246 dependent chil- 
races, that of the Pithecanthropus re- permanent dwtiUngs. in a charitable home; i^e second, 


pressure varying from 66 to 70. 

More and more physlciai 
are coming to attach little sig- 
nificance to relatively low blood 
pressure, provided the patient 
does not have other signs or 
symptoms of importance. The 
con'riction is increasing that 
high or low blood pressure may 
frequently be an hereditary 
phenomenon. Much more sig- 
nificance, however, is attach^ 
to high Mood pressure from the 
standpoint of its relationship 
to disease. 

The Brains of Prehistoric Men 
T TNQUESTIONABLY the 

U brains of men have been 

modified as they have pro- 
gressed from the earliest time to 
the present. Recently Dr. Fred- 
erick Tilney of New York has I 
made a study of the psychologic 
foundations of human progress, 
comparing the brain capacity 
and brain structures of the 
earliest man with those of the __________________ 

anthropoid ap« and with mod- PREHISTORIC AND M 

era men. It is generally well „ , ... 

known to scientific readers 
that the skulls of Pitkeean- ' 

Ihropua ereetua, Rhodesian, Predmost, brain of modern races. 
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357 children seen in a clinic; the third, 
898 children from well-to-do families 
who were observed in private practice. 

It was found in this study, as com- 
pared with a previous investigation 
made in 1921, that the care of the 
teeth has made great progress during 
recent years, particularly among the 
well-to^o. However, the care of the 
teeth is also receiving increasing at- 
tention among the middle class and 
among the poor, since the teeth were 
found to be much better in general in 
the children examined at this time as 
compared with the thousand studied 
six years ago. 

The investigation revealed from 
four to six physical defects in each 
child, including inflammations of vari- 
ous types, bad posture or physical 
abnormalities. About 50 percent of 
the disturbances were associated with 
the nose and throat, and about 30 
percent of them were bad posture. 
The well-to-do families averaged 4.6 
physical defects of all kinds and 1.8 
due to nose and throat defects; the 
poor children, 5.2 physical defects of 
all kinds, and 2.5 due to nose and 
throat ddects; the middle class, 6.8 
defects of all kinds with 8.5 due to 
nose and throat defects. 

Medical Research on Mummies 

D r. ARNOLD SACK of Heidel- 
berg recently reported in the 
Munehener Medmnitche Wochenschrifl 
the results of examinations made of 
Egyptian mummies with a view to de- 
termining the diseases from which they 
may have died. A mummy of the 
nineteenth dynasty had a typical club- 
foot. Many of the mummies were 
found with fractures of the bones or 
with relics of fractures, sometimes 
held in place with artfully contrived 
splints. 

Stones were found in the bladder of 
mummies dating back to periods pre- 
ceding the first dynasty. Kidney 
stones were found and sIm a case of 
tuberculosis of the spine. Ulcers with 
cancerous changes were observed, as 
were almost every type of condition 
now recognised by the modern science 
of pathology. 

It is interesting to know that the 
teeth of the mummies were in general 
good, particularly in the poor popula- 
tion, but that the teeth of the kings 
were badly decayed in many instances 
and this applied as well to the teeth in 
500 bodies of Egyptians of the highest 
class. 

Students of the history of syphilis 
are divided into two groups, one of 
which believes that this disease existed 
since the earliest times, whereas the 
other is convinced that its first appear- 
ance in Europe dates from the dis- 
covery of America. Changes indicative 
of this disease were not found in the 
mummies, although 80,000 bodies were 
investigated. 


Life Expectancy 

I T is rather well established that the 
life expectancy of the individual has 
increased from 35 years in 1825 to 55 
years in 1925. In this connection it is 
interesting to cogitate on the life ex- 
pectancy of individuals in the earliest 
times. Geologists, archeologists and 
paleontologists estimate the age of the 
world varying from one hundred 
thousand to five hundred thousand or 
millions of years. Relics of ancient 
man have been studied with a view to 
determining his age. Apparently few 
men died of old age in early times. In- 
deed, the best evidence available indi- 
cates that early man seldom lived to 
30 years of age. The exigencies of 
human existence in the savage state 
were such as to bring about an early 
demise. 

Professor Todd of the department 
of anatomy of Western Reserve Uni- 



ANOTHER COMPARISON 
Tkttr are avdoeratiial caete of Ikf »«- 
perior eurfaeea of the braititi of a gor- 
illa and of PUhecanthropuM eractus 

veraity of Cleveland has made a study 
of ancient bones with a view to deter- 
ming this point. It is known, for 
example, that the epiphysis of the 
bones continues to term until some 30 
years of age, and that sutures between 
bones ossify and close up from 30 to 
45. The bones of the very old have 
other marks that aid a decision. Re- 
gardless of the patriarchs, referred to 
even in the Bible, there is no reason to 
believe that andent man lived very 
long. Modem knowledge and the 
conditions associated with modem 
dvilization have added certainly 26 
years to the average existence. With 
us today, sext^fenarians are common 
and octogenarians are not infrequent. 

Skin Eruption from Linseed Oil 

A n industrial phydeian who worked 
. lor many ywirs in the paint in- 
dustry noticed that akin disease was 


quite frequent among workers in the 
linseed-oil mill. These people had 
areas on the hands and feet which were 
frequently subject to itching and burn- 
ing. In an investigation of this matter 
in the entire iins^-oll industry, it 
became clear that such cases appear in 
hundreds among such workers. The 
seeds from South America are more 
irritating than those from Canada or 
the northwest states, and those from 
India are even more irritating. The 
eruptions are usually on the forearms 
and hands, but appear occasionally on 
the neck, shoulders, chest and upper 
back. When the worker discontinues 
his work for three or four days the 
irritation promptly disappears. 

In many instances the eruption 
followed the wiping of the oil and lin- 
seed meal from the hands and forearms 
with burlap, which is itself rough and 
irritating and frequently contami- 
nated with infection. 

Another investigator was convinced 
that the inflammation was caused 
chiefly by the dust from the flaxseed. 
He stated that he had seen 400 cases in 
the mill in which he had worked for a 
period of five years. 

It is said that blonds suffer more 
with this condition than do people of 
darker complexion. A study of the 
appearance of this type of diseases in 
various mills leads to the definite 
'-T that contamination with the 
irritating substances produces the 
eruption, although the exact nature of 
the irritating substance is not yet 

Milk from Stall-Fed Cows 

M ilk supplied by dairies in vari- 
ous parts of the United States 
differs as to its content of vitamins. 
Some of the milk comes from cows 
that are stall-fed the year ’round. TTje 
milk from pasture-fed animals has 
been reported by most investigators to 
be richer in vitamins than that from 
animals without access to pastures. 
Dr. Florence L. MacLeod of New York 
haa made a study of the value of the 
milk of the pasture-fed cow as com- 
pared with that of the stall-fed cow, 
particularly as it relates to the con- 
tent of vitamin C, the vitamin ^at is 
concerned with the prevention of 
scurvy. Apparently the ensilage, which 
is the principal source of the anti- 
scurvy vitamin in the food of stall- 
fed cows, contains a conaiderable 
amount of this substance. 

Dr. MacLeod’s investigations re- 
vealed the fact that stall-fed cows that 
are given a well balanced, uniform diet 
throughout the year provide a milk 
which does not vary from season to 
season in the antiseurvy vitamin. In 
this connection, it is interesting to 
note that attempts are already being 
made to produce vitamins in milk by 
means of irradiation with ultra-violet 
rays. 
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Ice That Melts To A Gas 

As A Refrigerant, Solid Carbon Dioxide Offers Many * 
Advantages To Various Industries 

Br D. h. KILLEFFBR 


that same spine caused by the Keneral 
introduction of fool-proof mechanical 
refrigerators into the family ice box 
has hardly died out when another, 
which may be even more serious, is 
started merrily on its way. Of course, 
the icemakers quieted the first fearful 
chill with the more or lees coolly com- 
forting thought that ice could be car- 
ried from place to place much more 
easily than a mechanical contrivance 
for making it, so that a large and grow- 
ing part of their business, refrigeration 
of perishables in transit, would not be 
bothered. But that cannot be said of 


C AN you imagine obtaining 
cold from a moth ball? Prob- 
ably not, and even if you 
could imagine such a thing, 
the penetrating odor of naphthalene 
would certainly not appeal to your 
esthetic sense as a thing to be lightly 
mixed with food. Yet in a way, exactly 
the same thing that happens to a moth 
ball among the blankets in summer, 
occurs to the newest of portable re- 
frigerants, solid carbon dioxide, when 
it is at work making cold. A few things 
have the valuable property of evaporat- 
ing directly from a solid crystalline 
mass to a gas and as every stu- 
dent of physics knows, evapora- 
tion absorbs heat, which is merely 
a correct way of saying that it 
produces cold. Naphthalene 
and camphor can pass from a 
solid to a gas without becoming 
a liquid in the meantime, or 
leaving any residue. This prop- 
erty of evaporation makes them 
valuable for driving away the 
insects that would devour our 
winter coats and blankets if 
given a chance. If these chemi- 
cals evaporated faster and were 
less odorous they might very well 
be used in the ice box. 

S OLIDcarbondioxide,produced 
by mechanically freexing the 
same gas which imparts “fisz" 
to soda water, evaporates rapidly 
enough from a solid mass to a 
gas to be a useful cold producer. 

Unlike moth balls and camphor, 
it possesses no odor and pro- 
duces no harmful effect on foods. 

Pound for pound it absorbs much 
more heat in evaporating than 
ordinary ice does in melting and there solid carbon dioxide, which is in most 
is no water of' other liquid to be respects just like ordinary ice. That 
drained away from the^led space, is a different story. How different. 
One must not confuse the subject of time alone vdU reveal, but the facts of 
this discussion, which is to all intents the first chapter certainly intrigue one’s 
and purposes a new kind of ice, with intersM in the history that is still to 
the numerous mechanical refrigerators be made. 

for home use now on the market. Solid carbon dioxide, the laboratory 
which are no more than working curiosity shown to students of physics 
miniatures of ice-making machines and chemistfy for more than h^f a 
and cannot be removed from their centuiry, is difBmlt to consider new, 
source of power. Solid carbon dioxide but this plaything of the laboratory 
is essentially portable and while it re- and l^ure table has now gone so 
quires special handling to bring out its far as to thraaten a revolution in 
best efflcTeney, it is merely a very cold methods of long-distance transporta- 
kind of ice. tion of foodstuffs. One is not inclined 

This convenient new refrigerant is to attach any great signiflcance to the 
the latest tldng to send a shiver of laboratory stunt of blowing liquid 
apprehension up the spine of the re- carbon dioxide into a canvas bag to 
fri^ating industry. The tremor along form a very cold snow, with which 



FROZEN PISH AND DRY ICE 


§cUd earb«n Momidt throufkout the 

them. The {« peeked in w«i 

boeei tuite like theee eontetning the fi$k 


liquid mercury may be frozen to a 
solid hammer. But when a nmilarly 
simple operation is applied economi- 
cally in industry and tons of this snow 
are made and used every day; when 
by its use so perishable a commodity as 
ice cream can economically trans- 
ported from New York and Philadel- 
phia to the warm climate of Cuba in 
such large quantities as to bring the 
threat of an embargo on its import; 
and when carloads of frozen ilsh can be 
shipped by rail on a five days’ journey 
without re-icing and without thawing, 
the situation becomes essentially dif- 
ferent. One must recognize that 
the elements of an industrial 
revolution are present. How- 
ever, just how extensive this 
revolution may be, what fields it 
may ultimately touch, and what 
economic structures it may seri- 
ously affect or overthrow, one 
can only guess. 

AN ancient recipe for rabbit 
\ stew began with the wise in- 
junction to catch the rabbit first. 
That is a proper beginning for a 
description of the making of solid 
carbon dioxide, for, although 
there is no other single waste of 
industry that is comparable to 
the huge tonnage of carbon di- 
oxide daily vented from our 
chimneys, there are few more 
difficult to “catch.” The burning 
of any material containing car- 
bon, with plenty of air, produces 
carbon dioxide, and, after proper- 
ly washing out the soot and im- 
purities of ordinary flue gas with 
water, the carbon dioxide may 
be absorbed in a cold solution of 
sodium or potassium carbonate. Heat- 
ing of this solution under pressure 
releases the pure gas, which can then 
be liquefied by cooling and com- 
pressing to 1100 or so pounds per 
'square inch. 

The difficult part of this is that the 
process requires more energy by nearly 
200 percent than can be obtained from 
the coke that is burned to produce the 
carbon dioxide. In other words, the 
burning of coke produces three times 
as much carbon dioxide as the heat 
generated by it will serve to compress 
and liquefy. That, of course, is the 
reason why power plants cannot now 
recover this increasingly valuable waste 
from their flues. 

Having the liquid, there Is no trouble 
about getting the solid. All one needs 
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to do is to allow the liquid to escape in existence, and with methods of ap- its price down. Probably its greatest 
through a small orifice and catch the plication developed to the point of advantage is in the fact that a dry gas 
snow as it is formed. For longer than making competition pmsible with the is produced direct and there is no 
anyone cares to remember, it has been only existing portable refrigerant, fro- liquid, carrying potential cooling ca- 
a standard demonstration in most zen water, the possibilities of the new pacity with it, to be drained away. The 
classes of chemistry and physics to in- industry are very great. second great advantage is in the high 

vert a cylinder of carbon dioxide and The value of the new refrigerant de- heat-absorbing capacity of carbon 
allow the liquid to escape through the pends primarily upon two important dioxide in passing from the solid to the 
opened valve into a canvas bag. After- facts: solid carbon dioxide evaporates gaseous state — carbon dioxide absorbs 



ward it is found that the bag 
contains a very cold snow of 
pure carbon dioxide. In present 
commercial practice, the principle 
employed is exactly the same, 
with the exception that the snow 
produced is compressed into solid 
blocks by pressures of 500 to 800 
pounds per square inch. Refine- 
ments of the operation increase 
the yields of solid but there is no 
essential difference. 

T hat briefly is the story of 
making solid carhon dioxide, 
which has often intrigued the 
fancy of inventors. We must 
now consider the reason why 
it now is successfully used here 
after so many failures abroad. 

TJie growing necessity for trans- 
porting perishable foodstuffs over 
long distances, requiring several 
days by rail, has led to the de- 
velopment, in the United States, 

of extensive systems of refrigera- ^ __ , 

tor cars, based naturally upon water directly from a solid to a dry gas and way any accumulation of odors in 
ice, and along with this development in so doing it absorbs an amount of stale air which would be confined within 
has come the further need for frequent heat nearly double that absorbed by an ordinary refrigerator is avoided, and 
re-icing stations for cars en route, to the same weight of ice in melting. By in addition, the heat leaking through 
assure the delivery of their cargoes in taking full advantage of these two con- the walls is absorbed and vented along 
first-class condition. No comparable siderations in its use, one pound of with the gas overflow. By venting the 
systems have been developed abroad solid carbon dioxide can l)€ made to heat leakage in this manner, it is un- 
to furnish ready outlets for portable serve the same purpose as 15 pounds of necessary for the refrigerant to absorb 
refrigeration and the failure of foreign ice in producing temperatures below it and thus the amount of evaporation 
inventors to recognize the specialized freezing. Since its cost on the present needed to keep a cold space at the 
peculiarities of solid carbon dioxide in limited scale of production is only desired low temperature is only that 
use foredoomed their attempts to com- about ten times that of ice, there is required to keep up a flow of gas 
mercialize it. With a huge potential reason to expect much from it as the through the vents large enough to 
market for a thing of the kind already expansion of its manufacture brings carry the heat leakage with it, the gas 


MAILING-PACKAGKS FOR DRY ICE 
Bloeki of $olid carbon dioxide arc cut on ordiuaru 
' ' eonycnient uizet for ivelunon in mailing 

'ce ertam and other frozen dcli- 
^a$ mill keep ire cream frozen 


paekagee containing ii 

eaeiei. The eolidified gae will k< 
for leveral dayt in li 




approximately 275 British ther- 
mal units per pound in passing 
from the pres.sed cake to gas at 
32 degrees, Fahrenheit, in con- 
trast to ice which absorbs only 
144 British thermal units per 
pound in melting at 32 degrees, 
Fahrenheit. 

T he evaporation of the solid 
carbon dioxide directly to a 
gas has a peculiar value, of which 
advantage is taken in refrigeration 
practice. The atmosphere of the 
refrigerated space is constantly 
replaced by fresh, pure, cold, dry 
carbon-dioxide gas, which is quite 
harmless to products stored in it 
and is indeed considered to be 
an actual preservative of many 
foodstuffs. Each pound of snow 
evaporated yields about eight 
cubic feet of gas, which is allowed 
to fill the refrigerated space and 
to overflow from vents situated as 
near its top as practicable. In this 



r*u dratoinp iUuetratee the ntihod of equipping • refrigerator ear for the ute of dry zee uifc«r< tha cargo would ba 
damaged by freezing. The cold COt gae generated by tM melting of the eolid u conducted through the cargo in pipee 
and i$ allowed to fall over the perUhablee. The bottom of the ear i» reeled and gar ta allowed to eeeape only through 
trape in the top of the oar. No other ventilation ie pormitted, and thne tSa oireulatlon of cold gae ie maintained 
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pltpilnK out «t the mtxlmutn tehilwra* 
tore of the spate. In other words, 
the incoming heat ia carried out at the 
highest possible temperaturs, which 
may be decidedly higher (160 degrees, 
Fahrenheit or more) than the tempera- 
ture of the evaporating solid itself. 
The ease of water ice,ls quite different, 
for . the liquid water , leaving the. re- 
frigerator is at or near the temperature 
of the melting lee itself and hence must 
remove heat at the lowest feasible 
temperature differential, and in ad- 
dition there ia always the accumulation 
of underirable odors in the necessarily 
eonffned air. 

I N spite of its very low temperature 
— ^the internal temperature of a 
block of carbon-dioxide snow in an at- 
mosphere of the same gas is about 
112 degrees below aero, Fahrenheit (80 
degrees, Centigrade)— the product is 
remarkably long-lived under most 
practicable conditions. The explana- 
tion of this phenomenon of slow evapo- 
ration appears to be the presence within 
the cake itself of gas-filled voids mak- 
ing up about one fourth of its volume 
and the formation all around it of an 
insulating layer of cold gas. The heat 
conductivity of the somewhat porous 
block is very low as compared with a 
solid block such as one of water ice, 
and hence it is difficult for heat to 
penetrate it. The blanket of cold gas 
constantly surrounding the evaporating 
block prevents its contact with warm 
air, and possibly even its direct con- 
tact with a beat-conducting solid upon 
which it may rest, a situation quite 
different from that of water ice, which 
on account of convection currents is in 
constant contact with air much warmer 
than itself. 

The very high heat-absorptive ca- 
pacity of the evaporation of solid car- 
bon dioxide to gas makes it especially 
fortunate that these natural forces 
can be utilized to make the process a 


slow one. While the temperature oi 
evaporating solid carbon dioxide in an 
atmosphere of its own gas is -112 
degrees, Fahrenheit, if the block ia 
placed in air its temperature can be r^ 
duced still further to -1S9 degrees, 
Fahrenheit. '^Rris effect of -reducing 
the vapor pressure of the carbon di- 
oride in the atmosphere surrounding 
the solid can be used to advantage 
where rapid cooling to very low tem- 
peratures ia desired. 

T he low temperature of evapora- 
tion of the carbon-dioxide snow 
provides a valuable factor of safety 
as compared with water ice, where low 
temperatures must be maintained, as 
in the transportation of frosen com- 
modities. The necessity for using salt 
along with water ice to produce tem- 
peratures below the customary one of 
SO degrees, Fahrenheit (10 degrees. 
Centigrade), not only involves addi- 
tional labor but also reduces the over- 
idl efBcieney of the refrigerant. With 
carbon-dioidde, temperatures as low as 
-40 degrees or -60 degrees, Fahrenheit 
may be attained with reasonable 
efficiency and at much higher efficien- 
cies than freezing temperatures with 
ice and salt mixtures. Indeed, prob- 
ably the most important field for car- 
bon-dioxide ice is in those temperatures 
below the melting point of ice so often 
required in commerce, as in the trans- 
portation of frozen meats, fish, ice 
cream, et cetera, for its efficiency is 
much higher than that of water ice 
below 82 degrees, Fahrenheit. In all 
cases where freezing might be deleteri- 
ous to the material to be cooled, the 
carbon-dioxide ice must be carefully 
insulated so that only the gas evolved 
(having a spedfie heat of approximately 
0.2) comes into contact with the ma- 
terial and that even then it be diluted 
considerably with the warmer gas in 
the upper parts of the refrigerated 
space. 


The most spectacular use of solid 
carbon dioxide, which is not at all 
eompetive with any other refrigerant, 
is the cooling of small parcels of ice 
cream in paper containers to be sent 
by express or mail or otherwise carried 
for considerable distances. The weight 
of the refrigerant is small, its rate of 
evaporation slow, the product of its 
cooling action is a harmless gas and not 
a more or less disagreeable liquid, the 
weight of container and necessary in- 
sulation is small, and it is capable of 
keeping the contents of the package 
cold for as much as 36 to 40 hours with- 
out difficulty. Its application to lees 
than carload shipments of many com- 
modities, obviating as it does the re- 
turn of heavy empty containers and 
at the same time the necessity for re- 
icing en route, has proved very eco- 
noniical. Cans of ice cream may be 
readily shipped with solid carbon 
dioxide pack^ around them in padded 
canvas bags, which are decidedly 
lighter than the heavy tubs required 
for ice and salt. This system is illus- 
trated below. 

T he evaporation of carbon dioxide 
to a dry gas not only makes feasible 
its use in paper or cardboard containers 
for small-lot shipments without the 
necesfflty of the return of empty tubs 
or barrels, but for carload freight it 
also reduces the maintenance cost on 
refrigerator car equipment. The de- 
predation of refrigerator cars in serv- 
ice is very rapid, largely because of 
the moist cold supply by water ice 
and the brine drippings from ice 
bunkers which must be cared for. 
There is also the possibility that drip 
pipes may become clogged and water 
collect around the cargo, resulting in 
serious damage. There may, too, be 
some advantage in avoiding the drip 
of brine and ice water onto rails and 
ties, thus reducing corrosion and the 
cost of maintenance of way. 



CONVENIENT PACKING OF ICE CREAM DRY ICE MANUPACTURINO PLANT 
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before dredging 

Svan Inland, at Port of Portland, 

Orogon, before tke dredging ojt- 

rrations. To the right of the 
inland in tke original ekip rkan- 
nel leading to tke fity. Swan 
Jeland for many yearn forced the 
main flow of the Willamette River 
into 0 narrow and erooked ehati- 
ncl lying in the elrelrh of water 
between the Uland and the ehure 
on tke right. Tke Port Authori- 
lien poeeete tome of tke niont 
powerful dredgee in the world, 
and tkeie had done muck notable 
work in filling watte and twampy 
lands. They were used in dredg- 
ing away the portion of the itliind 
to the left and forming a new chan- 




ISLAND AS AIRPORT 
In original plane, it wae de~ 
cided to dredge awag the island 
on one tide, and depoeit the ma- 
terinl on the right-hand tide. It 
wan iiifendrd to me the island at 
a terminal site for freight, and 
there was tome thought of eon- 


t air 71 


and the 


,j» created a demand for 

ail airport at part of the eiiy’t 
terminal faeilitiee. The Port An- 
thariiiet accordingly made the 
new Swan Island into an airport, 
which ie shown on the illuatration 
by the smooth surface, which it 
enoo feel long by liH feel wide 


Building an Airport With Dredges 


Swan Island, at Portland, Oregon, has for many years 
forced the main flow of the Willamette River into a nawow 
and crooked channel, where murine disasters were frequent. 
As part of its general plan for improving the harbor at 
Portland and the approaches thereto, the Port Commis- 
sion determined, some time ago, to remove the island and 
open a new, straight channel, using its powerful suction 
dredges for the purpose. As the plans were worked out, 
it developed that the entire island would not have to be 
removed. The commission’s engineers decided to dred^ 
away the island on the side away from the existing ship 
channel, pump the soil across it, and deposit it on the 
side adjoining the ship channel, thus literally turning it 
over into a new position in the stream. The new land 
was to be used as a freight terminal site. The recent 
inauguraton of the coastwise air mail created a demand 
for an airport as part of the city’s terminal 'facilities. 
The mail, flying over the city, was compelled to land ■ 
across the Columbia River at Vancouver, Washington, 
ton miles distant. This involved a delay of approximately 
40 minutes in distribution of Portland letters. Swan 
Island, it appeared, would not be needed for some time as a 
terminal site and it was agreed by the commission and the 
aerial leaden of the commnity that it offered an ideal eite 
for an airport. ’ITie airport will rise about five feet 
above the high water level of the river. It will be slightly 
over 6000 feet long by 1224 feet wide. Its longer axis 


directly parallels the prevailing winds at Portland. The 
projected causeway will permit construction of a BOOO 
foot runway at an angle of 4n degrees to this axis and this 
will parallel virtually all the other winds experienced 
there. Thus landing and take-off may be made directly 
into the wind at all times, in spite of the comparative 
narrowness of the airport. The airport will have a 
number of advantages. Among these are easy visibility 
from the sir, even in thick weather, ease of access (there be- 
ing no obstructions in the aerial approaches), and better 
meteorological conditions than at any other location in the 
Portland area. Also, it will be but one and a half miles 
from the city. Buildings and service arrangements on 
the island will be of the most approved types. Use of 
neon tubes for marking the boundaries of the field, and 
other highly modern appliances are under consideration. 
Six batteries of floodlights are planned to make the field 
available for use during the night hours. “We have 
plenty of money and will spend whatever is needed to 
make this a first-class field, available for use 24 hours every 
day,’’ said J. H. Polhemus, chief engineer of the com- 
mission. The estimated cost of the airport is 1,260,000 
dollars. In moving the island, about 30,000,000 cubic 
yards of material were handled by the four dredges 
operated by the Port Commission. The work occupied 
more than two years. Simultaneous dredging of the channel 
and building of the airport lowered the coat of each. 
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Sleepy Sickness 


Epidemic Encephalitis, or Sleepy Sickness, is Apparently a New 
Disease Whose Unknown Cause is Being Sought by Science 

By SIMON FLBXNBR, M.D. 

Unclor. tif MoelHhatr huHtuffor MtdkxU Ntm Fork 

jEFORG tbe dose namely an overpowering lethargy or The Viennese eases were readily 
[ of the war, in the tendency to sleepiness. The victims identified as being identical with the 
f late winterof 1918, of the ^seaae would fall asleep under English and French, and the view 
a eiuious nervous extraordinary and most inconvenient prevailed that the disease which was 
disease appeared circumstances— while in conversation new to the western world probably 
In England and or at table, as well as over daily tasks had long existed in the East. This 
France. Both coun- or lessons. This happened at the belief has not been upheld by precise 
tries were at the onset of the disease; as it progressed, studies carried on since then, and the 
time suffering from the lethargy would become so pro- view that the Viennese cases were the 
food shortage, and found as to keep the patients asleep first to be observed is now no longer 
the populations were therefore on a for many consecutive days. While held, since it has become known that 
rationing system. In England for the in this deep slumber, they could be an even larger series had been ob- 
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first time canned, or as they are 
there called, "tinned" foods came 
into wide use. It was known 
that spoiled canned foods some- 
times contain a peculiar poison 
of bacterial ori^n, which induces 
botulism in man, a severe and 
often fatal form of food poison- 
ing attended by certain nervous 
symptoms, of which paralysis of 
the muscles of the eye forms a 
part. 

T he cases of nervous disease 
which became exceedingly 
prevalent in the early months of 
1918 were attended by paralysis 
of the muscles of the face, in- 
cluding those of the eye. In the 
absence, therefore, of previous 
experience with an epidemic dis- 
ease of this character, the con- 



EFFECTS OF EPIDEMIC ENCEPHALITIS 


served In 1916 by Crochet and 
others in the invalided French 
soldiers in the neighborhood of 
Bar le Due. 

T he first cases of the disease 
appeared in the United States 
a year later than they arose in 
England, or in 1919. Between 
1919 and 1926, the disease spread 
widely throughout America and 
many hundreds, or even thou- 
sand^, of cases occurred. Within 
this period, many cases ar<»e in 
Europe and others were reported 
from Asia, China and Japan. 
In 1924, a severe epidemic out- 
break raged in Japan, in which 
7000 known cases with nearly 
4000 deaths occurred. With the 
passage of time and the recogni- 
tion of the tendency to mass 


fusion of the disease with botulism is aroused momentarily to receive food outbreaks of the disease, the name 
perhaps excusable. or other attentions, but would take epidemic encephalitis has practically 

But there was a second and even no interest in their surroundings and displaced the earlier one applied by 
more striking attendant of the disease would again fall at once into slumber, von Economo. 
unknown in connection with botulism, The outcome of thd eases varied Another reason exists for the change 
very much. A quarter or more suc- 
cumbed before the stage of lethargy 
passed; another fraction -gradually 
regain^ normal consciousness and 
were restored to health; another frac- 
tion recovered only partially, be- 
coming victims' of chronic. disease of 
the nervous system, often of very 
seriopfi character. 

With the close of the war It became 
apparent that not only England and 
I^nce, but other countries also had 
experienced tiiis remarkable disease. 

Indeed, it was discovered that a 
Viennese’ doctor by the name of von 
Economo hed published in 1917 a 
deaeriptlon of a series of cases coming 
under his observation, for which he 
had Invented the name of "lethargic 
encephalitis," the word encephalitis 
meaning an infiammation of the brain, . 
evidences of which had been obsorved 
in cases terminating fatally that had 
been examined po$t moriem. 




. BEPBCT ON THE SPINAL CORD 

' tiitrticopU utUon of tko upp*r ojAnal 
tori is « «M* «/ •pidomie tnetphalitU, 
A blood vooool i$ almoit oeeludod b, 
on oSsormst ar”' * * 
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S^ttmbtr i937 

in name. The first cases of the 
disetufe observed in all the countries 
involved wore of the letharpc or 
sleepy character. It was the English 
who gave the name “sleepy sickness” 
to the affection, to distinguish it from 
the well-known African disease called 
“sleeping sickness." The two diseases 
are entirely distinct in origin; the 
African disease is caused by a parasite, 
a trypanosome, carried by the biting 
tsetse dy, and is visible under the 
microscope; while the microbic source 
or iodtant of sleepy sickness is 
unknown. 


I N contradistinction to the sleepy 
cases, many cases of an opposite 
type have now come to be distinguish- 
ed, Instead of the main symptom 
being lethargy, it is in this case oveT- 
muscular, sometimes overmental, ac- 
tivity. If the one class of cases is 
spoken of us hypokinetic, the other 
may be, as indeed it is, called hyper- 
kinetic. Many hundreds of these 
hyperkinetic cases have been de- 
scribed. It is not difficult to account 
for both kinds of cases on the basis 
of what is known of the localization 
of function in the brain. According 
as the inflammation attacks chiefly 
one anatomic and physiologic region 
or another, there will result either 
lethargy or overaction. Sometimes 
both processes follow one another in 
patients in whom the inflammation 
is progre.ssive, involving different parts 
of the brain in succession. 

Now that a number of years have 
elapsed since the disease reached 
world-wide, or as we call it, pandemic 
extension, abundant opportunity has 



ANOTHBR PHOTOMICROGRAPH 


occurred not only to ascertain its toll 
as measured by death and recovery, 
but also the consequences as determin- 
ed by its after effects. The mortality 
has ranged from 25 to nearly 60 
percent, according to time, place, and 
the number of persons attacked. The 
highest recorded mortality seems to 
be that of the Japanese epidemic of 
1924. 

A very serious aspect of the disease 
arises from the sequences or late 
effects. While the paralyzed muscles 
of the face usually recover their 
action, those of other parts of the 
body may not do so. But the para- 
lytic residues of encephalitis are far 
fewer and are less severe than in 
poliomyelitis or infantile paralysis. 
The serious sequences are of another 
sort, namely as influencing the mental 
traits of the victims, to the extent of 
modifying profoundly thoir character, 
or of the kind which lead prematurely 
and frequently to that over-rigid state 
of the general muscular system to 
which the name of Parkinson’s disease. 



Epiitemie enetpkalUu eoff* nre for 
mare numarout m Uiinter than at other* 
of the eeveral teaaoti* of the year 

or paralysis agitans, is given. The 
fact is now being recognized that 
many instances of insubordination and 
recalcitrancy among children and young 
offenders against the law, have been 
victims of epidemic encephalitis, from 
which recovery has been seeming and 
partial only. The .subsequent de- 
generative processes in the brain 
have led on the one hand to psychical 
states modifying character, and on the 
other band to those pathological 
changes which lie at the l^ottom of the 
group of symptoms to which the name 
of Parkinson’s disease is applied. 

Our knowledge of epidemic diseases 
in general readii^ enables us to identify 
them with the diseases recorded in 
earlier medical or other writinj^. Their 
history is a long and sini.ster one. We 
can easily trace plague, cholera, in- 
fluenza, smallpox into the remote past. 
With epidemic encephalitis the case 
is wholly different. We have not 
discovert in the written records of 
disease, descriptions with which it 
can be certainly identified. Certain 
kinds of nervous affections attend 



SECTION OF BRAIN 


('hnrneteriolie alinornial eollretion of 
llfmvhoei/trii in email veeerls and i>i 
the tuhelaneo of the brain tieeue 

Other epidemic diseases, as influenza, 
meningitis, and smallpox. But these 
affections differ in symptoms and in 
pathology from the disease which 
since 1918-1919 has circumnavigated 
the globe and come to be called 
epidemic encephalitis. No one can 
of course assert that it is new in the 
history of the world; it may indeed 
have a local habitat not now known, 
but which future exploration may 
reveal, 

T he exciting cause of this ap- 
parently new sort of epidemic 
disease is being sought assiduously 
by bacteriologists all over the world. 
Already on two or three occasions, 
premature announcement of its dis- 
covery has been made. ’That ulti- 
mately it will be discovered may well 
be predicted. It is already known 
that the microbe— for one cannot 
doubt that the disease has a parasitic 
origin— does not belong to the classes 
of organisms detectable by the means 
at present available to bacteriologists. 
But as these means are being con- 
stantly refined and made more effective 
and as microbes unknown a decade or 
two ago are by them now easily dis- 
tinguished, it requires no undue faith 
to express the belief that the time is 
not far distant when the source of this 
severe disease may be determined. 

A curious complication of this study 
has been the confusion of the virus of 
cold sores with the virus of epidemic 
encephalitis. The confusion arose from 
the strange fact that the cold-sore 
virus produces encephalitis in rabbits. 
’The first efforts to induce epidemic 
encephalitis in laboratory animals 
seemed to be successful. But a con- 
dition BO inoffensive as cold sores in 
man, when transferred to animals, 
may give rise to severe and even 
fatal effects. 
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Why Fly Without Radio? 


When Lost at Sea, a Crippled Plane Without Wireless Has 
as Much Chance as a Mouse Among Cats 

By ORRIN E. DUNLAP, JR. 


T ransatlantic airplane 

flights seem to come in eight- 
year cycles and always in the 
spring, because weather condi- 
tions are more favorable at that time 
for long oversea trips through the air. 
The year 1919 stirred up the daring of 
birdmen. A flock of them migrated 
in May and June of that year to the 
Grand Banks of Newfoundland. Two 
successfully winged their way to the 
other side of the ocean, but the ma- 
jority met with adversity in prelimi- 
nary tests or dropped into the sea. 

Eight years passed before another 
flock perched on flying fields in the 
United States and France ready to 
annihilate the distance between the 
Old and New Worlds when the weather 
man signaled that all was well in the 
air. 

T he Ammean Legion, piloted by 
Lieutenant-Commander Noel 
Davisand Lieutenant Stanton Wooster, 
was one of the first planes ready to 
leave for Paris in the spring of 1927. 
It carried the latest in ra^o equipment, 
including a short wave transmitter, 
the signals from which were heard 
with good intensity in Times Square, 
Now York City, when the plane was 
cruising over Langley Field in Virginia. 
One morning it went up for a final 
test. It was heavily burdened. There 
was difficulty in rising. It fluttered 
like a duck shot in mid-air and plunged 
into a swamp. The two gallant fliers 
were killed. 

The radio set which was designed 
to radiate the glory of aviation 
from the expanse over the Atlantic 
came to grief in a muddy pool, before 
it even had a chance to send out a 
plea for help. In fact radio was not 
needed in this emergency. Men saw 
the plane drop. They rushed to the 
scene of the accident. But, had the 
plane surrendered itself to the mercy 
of the Atlantic, radio’s role might have 
been entirely different than it was in 
the Virginia mud. 

Several weeks later a flash from 
Europe annppn^ that the ace of 
aces, Captaih -Cmarlee Nungesser, who 
had shot down 47 enemy planes during 
the World War, and Captain Francois 
Coli, had hopp^ off from Le Bourget 
flying fleld and were on their way to 
New York in the White Bird, with no 
radio on board. It had been dis- 
canM to save weight. The plane 
was last seen as it passed over Ireland 
headed' ou^ over the Atlantic, where, 


as one noted aviator remarked, "with- 
out radio they had as much chance 
when they dropped to the water as a 
mouse among cats." 

It was on May 8 that Nungesser, 
Coli and an array of mechanics were 
up before daybreak. Some hundred 
hlue-coated poilus in steel helmets and 
with bayonets flxed patrolled the fleld. 
Lightning flared. A downpour damp- 
ened Pa^ and vicinity, but not the 
spirits of the airmen. They were 
aware that the storm was local and 
that in the distance the sky was 
clear. The clouds disappeared. The 
day dawned rose and gray. The two 
men climhed into the cockpit to fol- 
low the sun into the west. Nungesser 



AIRPLANE RADIO RECEIVER 

TMi four-ltibt radio rereiver was de- 
tigned etpeeially lor uie on one of 
the monoplanet of the Bellanea type 

shouted, "Let’s go!" The white plane 
taxied 1000 feet down the field and 
an escort of a doeen planes followed as 
far as the coast to make sure that the 
craft carrying the emblem of a coffin, 
skull and bones, got well underway 
with its heavy load. They watched 
it dash off through the early morning 
mist toward England and then re- 
turned to Paris to await news from 
America that the White Bird had 
triumi^antly come to roost on Long 
Island. Forty hours passed; fifty, 
sixty, seventy! Nungesser was long 
overdue. Disappointment swept over 
France and the rest of the anxious 
world when reports from New York 
told that the plane had not been 
sighted and that lightning which gave 
it a send-off was thundering over 


Manhattan’s skyscrapers at the hour 
when the plane was scheduled to 
arrive. 

While searching parties were hunt- 
ing for the While Bird in the North 
Atlantic, a youthful flier. Captain 
Charles Lindbergh, piloting a mono- 
plane made a record flight across 
the continent, making only one stop 
at St. Louis enroute to Long Island, 
where he nestled his plane among the 
transoceanic aspirants gathered at 
Curtis Field. Twelve days later, 
on May 20, the 26-year old aviator 
climbed into the cockpit of his ma- 
chine, which faced down the runway 
toward the east. The 200-hor8epower 
engine roared. The blocks were pulled 
from beneath the wheels. The plane 
lumbered down the field with its 
6200-pound load, the heaviest ever 
lifted by a 20O-hor8epower engine. 
Suddenly the wheels of the machine 
cleared the ground and IJndbergh 
was in the air with the silver nose of the 
monoplane Spirit of St. Louie pointed 
toward Newfoundland and the great- 
circle route to Europe. There was no 
radio on board. Perhaps the uncon- 
querable youth left it behind because 
of the same psychology that prompted 
him to say that he was taking only 
five sandwiches and a bottle of water 
as meagre rations, “If I get to 
Paris I won’t need any more, and if I 
don’t get to Paris I won’t need any 
more, either," said Lindbergh. 

I UCKILY he did not need radio. Off 
^ above the trees of Long Island the 
silver wing-span dipped out of sight. 
It was 8 A.M. Throughout the day 
came reports from along his course 
that the craft was running true to 
schedule, and at 7:15 P.M. he headed 
out from St. John’s, Newfoundland, 
over the open sea. 'The next morning 
ships sighted him off the Irish coast. 
Everyone who owned a radio set 
stayed close to the loudspeaker all 
afternoon and evening waiting for a 
flash that "Lindy" had land^. Six 
minutes after the wheels of the plane 
touched Le Bourget Flying Field 
outside of Paris, New York broad- 
casters had the report on the air, thus 
relieving 88 ^ hoursof anxiety through- 
out the world. 

Two weeks after Captain Lindbergh 
landed in France, a monoplane of 
Bellanea design, named Columbia, 
soared into the air at 6 o’clock on the 
morning of June 4, and left Long 
Island bound for Europe. It carried 


Stipumlim wm 

Clarence D. Chamberlin as pilot and 
Charles Levine as passenger. Shortly 
after 8 o’clock the next afternoon the 
planedrcledabouttheS.S. Mauretania, 
340 miles from Land’s End, England. 
Swn they were reported over Nor- 
mandy and then over Germany, where 
the fuel ran low and forced a landing 
at Eisleben, about 110 miles southwest 
of Berlin, the plane having been in the 
air 42^ hours in flying 3905 miles. 
The tanks were quickly filled and the 
craft resumed its journey to Berlin. 
They did not travel far, however, 
before another forced landing was 
necessary and the plane came down 
in a marsh near Kottbus, 70 miles 
from the capital of Germany. In 
lighting, the propeller hit the ground, 
breaking a blade as the wheels settled 
in the marshy earth. Thus ended 
another transatlantic air voyage, the 
first of its kind from the United States 
to Germany. There was no radio on 
board. 

C OMMANDER RICHARD E. 

BYRD’S giant transatlantic 
Fokker, which made a forced landing 
in the English Channel after becoming 
lost in fog, was equipped with an 
automatic device to flash continu- 
ously the call letters WTW on the 
690-meter wave, excepting at times 
when the radio was used for communi- 
cation. Thus, if the call letters 
ceased, the receiving operators were 
aware that the man on the plane was 
going to transmit a message or that 
something had gone wrong. The 
constant stream of call letters was 
made possible by a little wind-driven 
turbine geared to a cam wheel, which 
caused an electric contact to make and 
break the transmitter's keying circuit 
in the sequence of code characters. 

The total weight of the radio equip- 
ment was 115 pounds. Besides the 
automatic sending unit, it consisted of 
a transmitter employing two 50-watt 
tubes, A simple adjustment enabled 
the operator. Lieutenant G. 0. Noville, 
to shift quickly from the working 
wave of 690 meters to the universal 
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distress wave of 600 meters. The 
wavelengths were checked by a minia- 
ture wave-meter with indicator lights 
built into the main panel. The send- 
ing range was from 200 to 400 miles 
in daylight, and much further at 
night. The receiver was similar to a 
4-tube broadcast outfit, excepting that 



RADIO GBNKRATOR 


The ilngle-btade oroprIUr under the 
/tuelage drivei the grnerntur vihirh 
iuppliee the eurrent for the Irauun-H- 
ter and for charging the hotUrice 

the wavelength range was from 500 
to 1600 meters. Special precautions 
were taken to minimize interference 
caused by vibration and motor igni- 
tion. The antenna was a Number 
18 bare copper wire with a three- 
pound weight on the end. It was 
reeled out to about 45o feet below 
the fuselage. The metal framework 
of the plane acted as the counterpoise 
ground. 

Power for the transmitter and to 
charge the storage battery, wm sup- 
plied by a wind-driven electric gen- 
erator mounted underneath the plane 
about five feet behind one of the 
propellers. The single blade fan of 
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the generator was regulated to a 
speed of 4000 revolutions a minute, 
regardless of the forward speed of the 
machine. This was effected by means 
of a centrifugal governor. The fan 
was very carefully balanced and de- 
livered about two-thirds of a horse- 
power to the generator. All switching 
was done by a combined gang switch 
totally enclosed in a flameproof box, 
with only the handle projecting in 
order to eliminate any possibility of 
igniting gasoline fumes. 

A n emergency set was carried in 
case the aviators were forced to 
abandon the plane and take to the 
rubber life-rafts. This transmitter 
weighed only 13 pounds and was so 
constructed that it could be operated 
when entirely submerged in water, a 
successful test having been made by 
dropping the set into a barrel of 
water. This set was designed to 
operate with dry batteries for from 
five to 15 hours. A kite was carried 
to hold the aerial wire aloft in case 
of a forced landing, giving the outfit 
a range of about 30 miles. 

“If I had to choose between a radio 
transmitter or receiver as equipment 
for a plane in which I might plan to 
cross the ocean, I would most cer- 
tainly select the transmitter, and a 
good strong one at that,’’ said Dr. 
A. N. Goldsmith, Broadcast Engi- 
neer. "In my mind, being at sea in 
a disabled airplane would call unmis- 
takably for apparatus that would tell 
some one about it and do it lustily. A 
good transmitter would be of much 
more value than a receiver in trans- 
oceanic airplane navigation, for the 
same reason that a man who has a 
good voice to rely upon in an emergency 
stands a better chance of attracting 
aid than a man who is dumb." 

In this connection attention is called 
to the flight of the naval seaplane 
PN-9 in its attempt to cross from 
California to Hawaii in September, 
1925. The seaplane was equipped 
with a radio receiver but no trans- 
mitter. The craft was crippled en- 
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route and waa forced down on the 
surface of the Pacific, where it drifted 
for more than a week while airships 
and vessels searched off Hawaii. The 
crew listened to radio messages ex- 
changed by those engaged in the hunt 
but could not answer or send a call 
that would give a clue to a radio 
(Urection finder. They actually re- 
ceived the dispatch that proclaimed 
the abandonment of the search. Fin- 
ally, a ship sighted the plane and 
rescued the airmen, who were under 
the command of the naval flier, the 
late John Rodgers. 


T he NC-i naval seaplane, the 
first airplane to cross the ocean in 
May, 1919, proved the value of radio 
on a transatlantic flight. It was not 
many hours after the NC-4 and her 
sister ships NC-1 and NCS left 
Rockaway, that the importance of 
radio equipment was realized by the 
men on the planes and those on shore. 
The NC-i developed engine trouble 
soon after sailing over Boston and was 
forced to descend at sea off the New 
England coast. Operators on land 
noticed that the NC-i. reported dif- 
ficulties developing in theoilingsystem. 
Soon the plane was silent. Messages 
were sent to the sister ships asking if 
they could see the NC-i. They said 
that she waa not in sight. The naval 
operators at Otter Cliffs, Bar Harbor, 
Maine, had been listening to the 
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fated American Le^on, in wAM Com- 


pioneers from the time they hopped 
off about noon. It was now 4 o'clock. 
They checked their radio-compass 
bearings and found that the last 
signal radiated by the NC-i showed 
that it was off Chatham,Ma8BaehusettB. 
This information was broadcast to 
destroyers. A search began along the 
line of the bearing. The NC-i waa 
found by the destroyer MeDernioU 
at sunrise the next morning. 

On June 14, 1919, Captain John 
Alcock and lieutenant Arthur W. 
Brown, in a Vicken-Vimy bomber, 
flew from Newfoundland to Clifden, 
Ireland, a distance of 1980 miles, in 



THE “AMERICA'S” WIRELESS 


Tho tmnomUter it tkoitn above and 
the reeoivtr below. Both ttlt are tut- 
pended on rubber to prevent tneekani- 
eal vibration from interfering with the 
operation. Tke operator weare a hel- 
met with the earpkonet built <nl« it 

16 hours and 20 minutes. This was 
the first non-stop transatlantic air- 
plane flight. The Vickers-Vimy bomb- 
er was designed with a radio direction- 
finder as part of its equipment. The 
loop antenna was built in the wings 
and the receiver acted as a radio com- 
pass. The world awaited anxiously 
for news from the airmen, but the 
ether waa silent. The navigator was 
taking bearings on the waves sent 
out by the powerful transmitter on the 
Irish coast. So true was the guiding 
influence of radio that the plane flew 
directly over the Clifden towers. 

A MONTH before Alcock and 
Brown hopped off, Harry Haw- 
ker, an Englishman, and Lieutenant 
Commander Mackenzie Grieve, as 
navigator, left St. John’s for Ireland 
in a Sopwith biplane. His original 
plans called for radio equipment, but 
he discarded it to lighten the craft 
at the last minute. Nothing was 
heard of Hawker and Grieve for more 
than a week. They were given up 
for lost. Memorial services were held 
in London. Several days later it was 
reported from the Orlaieys that the 
Danish steamer Mary had rescued the 
aviators about 1060 miles out from 
Newfoundland, about 850 miles from 
Ireland. The Mary was not equipped 
with wireloM- 

Late in June, 1919, the British 
dirigible RSi flew from Scotland to 
Long Island and then returned safely 
to Pulham, England, piloted by Major 
G. H. Scott. The RSi was equipped 
with a vacuum-tube transmitter, l^en 
off Cape Race, the signsls were first 
detected in America. When over the 
Bay of Fundy, the operator flashed 
an urgent message announcing that the 


fuel supply was running low and that 
a forced landing might be necessary. 
This message was intercepted at the 
naval station at Otter Cliffs. A 
“sub chaser” was loaded with tanks 
of fuel and sent out about 100 miles 
from Bar Harbor to meet and aid the 
dirigible. As she sailed overhead the 
wireless man signaled that they could 
reach Chatham Air Station and pos- 
sibly Mineola Flying Field, which 
they succeeded in doing. 

I N 1924, the United States Army 
Air Service 'round-the-world planes 
crossed the Atlantic by way of Green- 
land. They did not carry radio. 
It was also in 1924 that the Zeppelin 
ZR-S, later renamed the Los Angeles, 
flew across the sea from Friedrichs- 
haven, Germany, to Lakehurst, New 
Jersey. 

“Picture yourself,” said Leo Freund, 
operator on board the dirigible, “in an 
airship for three days sailing over the 
ocean, and the navigator is unable to 
make use of his sextant to determine 
the position, not being able to see the 
sun, moon or stars. It would there- 
fore be dangerous to make a trip of 
this length without radio apparatus. 
With radio you can determine the 
exact point of the ocean above which 
you are sailing by establishing com- 
munication with a sending station 
either on land or on a ship at sea.” 
Commander Richard E. Byrd car- 



AN AIRCRAFT TRANSMITTER 


r Langltg Field, Virginia 


ried a short-wave transmitter operat- 
ing on 40 meters to the North Pole 
and back to his base at Spitsbergen. 
The men on board the diri^ble 
Norge found radio to be a "friend in 
need is a friend indeed,” when the big 
ship was lost in the Arctic wastes after 
passing over the North Pole in the 
spring of 1926. 

Experts call the attention of avia- 
tors to the fact that amateur operators 
talk around the world with simple 
short-wave installations, which if car- 
ried in compact form on board a 
plane, could reach shore with messages 
from any point in the Atlantic. 



Siiptimbet 1927 


SCIENTIFIC AMERICAN 


7X9 
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TWO VIEWS OF THE “KATOURA” 


The hollow maet, tSS feet long, u'o* the largett ewer put in 
a yarht. Note in left-hand vi'eiw, taken of etarboard bote, 
the three sete of epreaders. The topiiiaet eeetion, tS feel 
long, could not he held in ite place} il woe later removed 



Sloop Versus Schooner 


The cup defenders, for the past 40 years, have been 
“single-stickers.” Last year the cup yachts Resolule 
and Vaniiie came out under schooner rig, with which 
Vantfie proved superior. Both boats embodied the new 
staysail rig in place of the old gaff-headed saii between the 
masts. This year, that enthusiastic yachtsman, Robert 
£. Tod, has put in commission a new sloop of the same 
water-line length as the Vaniiie and Resolute (76 feet), 
the rig being similar to that of the famous little six- 


meter boats. There is no bowsprit. The towering main- 
sail is jibheaded, and the end of the main boom is 
inboard, or just above the taffrail. The single mast, 
originally 152 feet long, has been cut down 13 feet, and 
now measiu%s 126 feet from truck to deck. By the end 
of the season it will be possible to determine whether 
this sloop, with a total area of 6476 feet, can beat Vandte, 
which carries 8018 square feet. Under schooner rig, Vaniiie 
is too good for Resolute, especially in windward work. 
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Ekwn-Man or Ape? 

Was Our Ancestor a Dawn-Man, or Did We Descend Directly 
From an Anthropoid Ape of an Ancient Geologic Epoch? 


P ROFESSOR HENRY FAIR- 
FIELD OSBORN, one of the 
most famous scientists in the 
world, not long ago published 
an article in the Sunday edition of the 
New York Timeam which he main- 
tained that the idea that man has been 
derived from an ape was a myth due to 
our ignorance of the real course of hu- 
man evolution, and that hu- 
manity would be thankful to 
anthropologic science for hav- 
ing at last removed this bar 
sidster from man’s pedigree. 

In addressing the Bicente- 
nary meeting ot the American 
Philosophical Society at Phila- 
delphia on April 30, 1927, Pro- 
fessor Osborn reviewed the re- 
cent discoveries in the field of 
prehistoric anthropology which 
had led him to these views. I, 
on the other hand, addressing 
the same meeting, said in sub- 
stance that man’s poor relations 
— the chimpanzee, the gorilla 
and the orang-outang — are 
still with us, mute witnesses of 
the past, that it will do us no 
good to deny our blood kinship 
with them and that the evidence of our 
lowly origin can hardly be waved aside 
on the ground of the length and aloof- 
ness of our own lineage. 

Now why did Ihofessor Osborn, the 
foremost champion of evolution in our 
time, take the stand that he has taken? 



PROP. HENRY FAIRFIELD OSBORN 
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And why did I, owing so much to Pro- 
fessor Osborn as my honored leader and 
friend for nearly thirty years past, feel 
it necessary to differ with him so pub- 
licly ? And in brief, what is it all about? 

l^ofessor Osborn’s side of the story 
may be sununed up as follows: Recent 
discoveries prove that the human race 
is far older than it was formerly thought 


to be, even by scientists themselves. 

For tens and hundreds dl thousands 
of years in Europe great ice sheets 
crept downward from the north and 
from the highlands out on to the plains, 
until all northern Europe and North 
America were covered with vast con- 
tinental glaciers, as Greenland and 
Antarctica are today. During these 
periods of bitterly cold climate, Europe 
was the home of such cold-defying 
animals as the woolly mammoth, the 
woolly rhinoceros and the musk-ox. 
During other tens and hundreds of 
thousands of years the climate gradu- 
ally softened, the ice sheets retreated to 
the north or to their upland centers and 
tropical mammals such as hippopotami 
invaded Europe. 

In all there were four such major 
advances and retreats of the ice in 
Europe during the Pleistocene epoch 
and. the latest provisional estimates of 
geologists place the beginnings of the 
Pleistocene as not less than one millio 
years ago. 

But far down in the Pleistocene age, 
during the First Interglacial interval, 
the Heidelberg man died and left his 
jaw, which was found under seventy- 
six feet of stratified glacial sands. And 
far below the level of the Heidelberg 
man, in the pre-PIeistocene deposits 


of the southeast coast of England, is 
a series of strata containing flint ob- 
jects apparently fashioned into crude 
implements by human hands. Pro- 
fessor Osborn has been the great 
champion of their discoverer, Reid 
Moir, the patient investigator of Ips- 
wich, England, who has endured the 
neglect and opposition of other scien- 
tists. These scepticE 
denied that Reid Moir’s “im- 
plements” are of human origin 
and have attributed their 
resemblance to true imple- 
ments to the chance knocking 
about of flint nodules by the 
action of water. But the Abbd 
Breuil and other famous arch- 
eologists now admit that 
some at least of Reid Moir’s 
flints are of human manufac- 
ture. More than one million 
years is Professor Osborn’s 
estimate of the age of even 
the later flint implements of 
the Pliocene deposits of Eng- 
land. And now Professor 
Osborn announces the dis- 
jovery in western Nebraska of 
a whole series of implement- 
like bone objects which, according to 
provisional estimates of the age of 
the deposits, may be about four 
million years old. These bone 
“needles,” "scrapers,” et cetera, have 
been made out of the bones of many 
extinct species of horses, camels 
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A Friendly Controversy 

When Prof, H«n^ Fairfield Osborn, noted 
paleontologist and President of the American 
Mtueura of Natural History, recently suted that 
“no existing form of anthropoid ape is even re- 
motely related to the stock which gave rise to 
man,” ho spoke with sincerity, and certainly not, 
like many of the poorly initructed popular writers 
who deny man’s ape ancestry, without his own 
scientific reasons, although much may be said 
against these reasons. 

Dr. Osborn’s espousal of the man-from-an-in- 
dependent-source theory has renewed a nearly 
abandoned controversy in science— a friendly con- 

jy in this case, as the editor noted whet. 

he recently saw Dr. Osborn I Dr. Gregory 
good naturedly debating their respective beliefs 
before a famous gathering of scientists. We shall 
‘ ore of this —Tbe Edit 
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and other mammals, whose shattered 
bones are heaped together in wild con- 
fusion. Moreover, close duplicates of 
many of these bone objects have been 
found in the refuse heaps of ancient 
In^an settlements of the southwest, 
and others in the ancient shell heaps of 
Maine. 

Professor Osborn states that these 
are either the work of men several mil- 
lions of years ago or astonishing freaks 
of nature. K, argues Professor Osborn, 
several million years ago men were 
already men, capable of devising and 
fashioning more than eighteen different 
types of bone implements, what be- 
comes of the “myth” of man’s origin 
from the ape? 

Professor Osborn does not even rest 
his case on the validity of the Pliocene 
age of men in Nebraska but proceeds to 
show that a close study of the skeleton 
of the extinct Neanderthal man proves 
that for thousands of generations the 
stors of this now extinct race had 
been upright-walking men with hands 
and feet and all other parts of the skele- 
ton essentially human rather than ape- 
like in character. Moreover, he points 
out that the human hand has a well- 
developed thumb, while the thumb of 
all apes is reduced, the hand tending to 
become hook-like; that in the human 
foot the great toe is held nearly parallel 
to the other toes, while in the apes it is 
widely set off like a thumb; that when 
men climb trees they do so in an awk- 
ward human way quite different from 
the highly competent manner of apes. 
Finally, Professor Osborn holds that 
le scientific name "Pilheeanlhroiputi" 
a misnomer, that the so-called Pithe- 
^rUhropua of Trinil, Java, was not an 
ipe-man as the Greek word implies but 
true “pro-man” or “dawn-man,” 
.Jking erect and capable of human 
jpeech and human thought. This is 
deduced from a comparison of the 
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“brain cast” or cast of the interior of 
the skull of the famous Javan fossil 
with those of men and apes. For Pro- 
fessor Frederick Tilney finds in the con- 
voluted surfaces of this brain, areas 
associated with thought, imagination, 
reason and speech. 

And there are other lines of evidence 
also which Professor Osborn cites in 
support of his side of the argument. 
Again and again paleontologists have 
traced back the lineage of horses and 
elephants, pigs, cows, bears, cats, dogs 
and many extinct animals with Greek 


names, through the unbelievably long 
ages of the Tertiary period or Age of 
Mammals. But with hardly any excep- 
tions, the earliest known representa- 
tives of these families are still recog- 
nizably different from each other, even 
in Eocene, or early Tertiary, times. As 
with the other mammals so with man, 
argues Professor Osborn, and most 
paleontologists will agree with him in 
expecting to find the direct ancestors of 
man already distinct from the anthro- 
poid apes as far back at least as the 
Lower Oligocene epoch or second 
division of the Age of Mammals, some 
forty millions of years ago according to 
the late Professor Barrell’s estimates of 
geologic time. 

In the face of this seemingly crushing 
array of evidence assembled by a pale- 
ontologist of world-wide renown, can 
anything still be said in favor of Dar- 
win’s view' that man is an offshoot from 
the anthropoid stock? 

. ' reply to Professor Osborn’s argu- 
ment is in part as follows; 'Whether 
Reid Moir’s Pliocene flints and the 
Nebraska bone “implements” are of 
human origin or not, there is other and 
ample evidence for inferring that man 
in the Pliocene epoch was already quite 
distinct from all other mammals. 

Nor do I deny that all the known 
fossil races of men were definitely with- 
in the limits of the human family in the 
main characters of brain and skeleton. 
Since 1916 I have written frequently 
that the branching off of man from a 
lower primate stock may not, in the 
present state of our evidence, be looked 
for later than the Middle Miocene 
epoch, which according to Barrell’s 
estimates lay some ten millions of years 
earlier than the Middle Pliocene. Iliere- 
fore the fact, if it is a fact, that the 
little-known men of the Middle Plio- 
cene had already attained a human 
grade of organization, may mean only 
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that the transitional stagee batween 
ape and man must be sought in an 
earlier geologic epoch. 

But why assume that there such 

transitional stages? Why not admit 
that man and ape always were differ- 
ent, no matter how far back we may go 
in geologic time? Chiefly because the 
sciences of comparative anatomy, of 
comparative physiology, etcetera, offer 
their silent testimony to the blood kin- 
ship, in a very real sense, of man and 
ape. 

This evidence is scattered in a thou- 
sand technical papers; it can never be 
appreciated fully by the public, and 
has been repeatedly lost sight of even 
by paleontologists. No more convinc- 
ing summary of this evidence has ever 
come to my notice than that by Sir 
, Arthur Keith in his article on “Man, 
Evolution of,” in the thirteenth edition 
of the Encyclopaedia Britannica. Let 
the reader who doubts the blood kin- 
ship of man to the anthropoid ape read 
that article with care and attempt to 
reconcile the facta dted there with the 
view that man and ape merely “paral- 
lel" each other in certain features. 

If we study the patterns of the skull 
structure of representative vertebrates 
from the remote Devonian period to 
the Recent, and from flsh to man (page 
231, top) we see at once that the chim- 
panzee comes between the oldest fossil 
primates and man, and that in respect , 
to many skull characters, man has ad- 
vanced far beyond the chimpanzee but 
in the same (flrection as the latter has 
advanced beyond its predecessors. In 
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other words, even if we did not have the 
ehimpamee we ehould have to infer ite 
exiaienee ae a tori of half-way etation in 
the long road of aeeent from the primi- 
tive Eocene primatea. Darwin’s theory 
that man is a derivative from the 
anthropoid ape stock, although not 
from any existing type of ape, ac- 
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counts for hundreds of such peculiar 
resemblances between man and ape. 
And what other sdentiflc hypothesis 
can do this? 

Professor Osborn in his latest article 
seems more Inclined to recognize the 
features of resemblance between man 
and ape and to account for them on the 
theory that man and ape have in- 
herited them independently from a 
neutral primate stock, perhaps of 
Lower Oligocene or Eocene age. But 
with this admission on record, the only 
outstanding differences of interpreta- 
tion between Professor Osborn and my- 
self are: (I) the age of the origin of the 
human family from the inferred an- 
cestral group, and (II) the leading 
anatomical characters of the “neutral” 
or common ancestral stock which in- 
cluded both “dawn-men” and apes. 

(I) As to the age of the separation of 
man and ape from the common stock, 
the chief reason Professor Osborn has 
for pladng this date as far back as the 
Lower Oligocene or Eocene is that 
many other modem families, such as 
those of the horses and the tapirs, were 
distinct from each other as far back 
even as the Lower Eocene. But os yet 
no one haa cited evidence tending to 
prove that the rale of drifting apart be- 
tween the famUiee of men and of the 
anthropoid apee haa been the aame aa it 
ia known to have been between thefamiliea 
of the horaee and tapira. On the con- 
trary, it is a fact that the variability or 
measure of variableness in respect to 
the patterns of the molar teeth is far 
less in the families of horses and tapirs 
than it is in the families of men and of 
anthropoids. Just as domestic animals 
are highly variable or unstable and 
subject to evolutionary changes, so too. 


the evidence shows that the anthropoid 
apes and man are highly unstable and 
subject to evolutionary change. The 
millions of years and tens of. thousands 
of generations between the “almost hu- 
man” apes of the Miocene epoch and 
the primitive men of later Pliocene 
times would therefore appear to be a 
sufficiently long time for Nature to 
transform a primitive anthropoid ape 
into a primitive man, especially under 
the severe stress of the change from 
for«t-li ving to li fe in the open. N o di- 
rect evidence has ever bwn brought 
forward to the contrary and no one has 
shown why chimpanzee, gorilla and 
man should resemble each other in so 
many ways, if their ancestors parted 
company as long ago as the ancestral 
horses did from the ancestral tapirs. 

(II) Admitting as Professor Osborn 
now does, that men and the existing 
family of apes arose independently from 
a “neutral” group ancestral to both, 
the question arises, what were the 
anatomical characters of that ancestral 
group? To this question Professor 
Osborn answers that the primitive 
dawn-men were ground-living pri- 
mates, more resembling men than apes 
in essential features; while I adhere to 
the older view that the dawn-man stock 
were erect-walking, tailless descen- 
dants of a tree-living stock, with 
divergent great toes, low brows and 
poorly developed thumbs. 

For the final settling of this question 
the greatest need is not only more facts 
but more sustained and intensive con- 
sideration of the thousands of facts al- 



Of the four living anthropoid apet — the 
ehimpamee, gorilla, orang and gibbon 
—tht ehimpantee ft moot like mas {n 
hit ptyehology; however, the gorilla it 
tomtwhat eloier to man in hit brain 

ready on record. In conclusion, I 
hold that to make inferences concerning , 
the rate of evolution of man from the 
known rates for wide^ different mam- 
mid> is unwarranted ;^at the man-an- 
thropoid group has been a remarkably 
plastic group, and that the evolution of 
man was greatly accelerated. 
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Extracting Snake Venom For Use in Serums 


At the government laboratories at Farel, Bombay, India, 
a section is devoted to the care of snakes, especially cobras, 
whose venom is to be collected and employed for making 
serum. This serum is to be employed for treating victims 
of snake-bite. The three photographs whldi we repro- 
duce above were taken at these laboratories, and serve 
to show the care which is employed in handling and 
feeding the dangerous reptiles. After the venom has been 
extracted from the glands of the snake by manipulation 
performed in the manner shown, the snake is fed on milk 
and returned to Its cage. Here it recuperates, and a 


further supply of the poison accumulates. The extracted 
venom is used for injection into horses. This is done in 
gradually increasing doses, and finally a serum, which is 
an excellent antidote for snake-bite, can be obtained from 
the horse's blood. This serum is obtained by drawing 
several pints of blood from the horse and carefully 
separating the serum from the blood corpuscles. The 
material is then passed through a process whereby all 
bacteria are excluded. Such serum is now in wide use 
for the treatment of snake-bite. The same process u 
employed for making serum from rattlesnake venom. 
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Sounds Recorded On “Movie” Film 

New Process Opens Wide Field for the Production of 
Satisfactory ‘‘Talking Motion Pictures^* 

By A. P. PECK 

I N the June issue ol this magazine, special apparatus required by the By this means, perfect acoustic condi- 
the writer described what was at sound-recording process. tions have been obtained, 

the time the only “talking motion- The walls of these rooms are ab- The air in these rooms is changed 
picture” process that was in actual solutely sound proof, so that it is every three minutes, purified by a wash- 
production, and promised details of never possible for outside noises to Ing process, heated in the winter, refrig- 
other systems. Since the writing of penetrate either room while a picture erated in the summer, so that a con- 
the article mentioned, another method, is being taken. In order to insure stanttemperatureisalwaysmaintained. 
which has been in the laboratory stage this complete isolation, each of the The production of a Movietone pic- 
for several years, has been perfected studios is wholly enclosed with a ture does not greatly differ from the 
and placed on a basis where theaters double wall. These walls are slightly ordinary motion-picture production of 
can be equipped with the necessary over one foot in thickness, including a similar subject. The settings are con- 
reproducing apparatus and can be sup- an interior air space of six inches, structed and lighted in the same way. 
plied with films at regular intervals. Either side of this air space are three- A rehearsal is held before the actual 


This latest system has been 
assigned the name of “Movie- 
tone” and is being fostered by 
the Fox Film Corporation and the 
Case Laboratories. The later 
concern has been active for 
many years in the field of de- 
veloping photo-electric cells and 
kindred apparatus. As in the case 
of Vitaphone, the method hereto- 
fore described, the sound amplify- 
ing and reproducing instruments 
are supplied by the Western 
Electric Company. 

The Fox-Case Corporation, as 
the producing concern is known, 
has equipped an elaborate studio 
for the actual production work. 


Now the “Talking News-Reel” 

For years we have been entertained by 
the vanotia happenings of the day as pre- 
sented by motion pictnres, and have used only 
our eyes in doing so. Now we can both 
watch and hear the prominent peraonagea of 
the day, the results of great diaastera, the tak- 
ing-off of an airplane for another epoch-mak- 
ing flight, and the like. The "talking movie” 
has invaded the field of the news-reel, and 
this has been mads possible by the system 
described on these pages. The equipment 
necessary has been made so compact that it 
can all be carried on a motor truck and so 
can be rapidly transited to the site of an 
imporUnt happening. — TJke Editor. 


picture-taking is made, such a 
often done in ordinary picture- 
making. While the action in a 
“talking-movie” rehearsal is be- 
ing checked up by the director 
sitting behind the camera, in 
another room the vocal director 
checks up the tonal quality 
through the simple method of 
having a loudspeaker connected 
with the microphone in the 
studio. By this means, defects 
in amplification and modulation 
can be detected and corrected at 
once. Also, the placement of the 
microphone can be determined 
accurately before actual record- 
ing is started. 


There are two rooms or studio stages inch walls of gypsum blocks and to Aside from the fact that the camera is 
in which production can go on either the outaide of each of these layers is an motor driven and is connected by wire 
separately or simultaneoudy as necee- additional thickness of a material of with the telephonic apparatus, there 
sary. Both studloe are large in size, to cellular texture. On the inside of the is little difference between the reeord- 
allow for elaborate settings or large or- studio walls this material is covered ing of picture and voice by a Movie- 
ehestralaecoinpaniment; both have the with heavy draperies of a sound- tone camera and the ordinary picture 
usual equipment of lights used in mo- absorbing nature. Other similar drap- recording in a motion-picture studio, 
tion-pfeture production as well as the eriee are hung about the studios. In the new process, standard motion- 
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piotun film la employed. On this film 
is recorded both the moving picture 
and its sound accompaniment, whether 
the latter be vocal, instrumental or in- 
ddental. In its basic elements the 
process is simplicity itself. 

It consists, briefly, in photograph- 
ing variations of light intensity on 
moving-picture film. This is accom- 
plished by collecting the sounds , 

to be recorded through the 
of a microphone, which has the 
property of changing sound varia- 
tions into electrical variations. 

These electrical variations are 
amplified, and in turn vary the 
intensity of the recording light. 

T his light is illustrated in 
these columns. It contains 
a filament and plate, similar to 
the two-element vacuum tubes 
that were used to some extent, 
many years ago, in radio recep- 
uv.>. The filament is ..Iv'.. 
an alkaline earth oxide, from the 
initials of which the name of the i 
light, Aeo, is obtained. The fila- ’ 
ment and plate are sealed in a 
small quartz tube, from which the air 
has been removed and helium gas has 
been substituted. This tube is con- 
nected in the output circuit of a trans- 
former, the input of which is connected 


emanating from the tube is of high the film than just that part assigned 
actinic value, and the fluctuations to the recording of the sound. The 
of its intensity, corresponding with use of this system was decided upon 
the sound variations as they affect after repeated attempts to employ 
the microphone, are rapid and accurate, slotted metal sheets all resulted in 
Because of this, the variations of poor recording and reproduction, due 
light as they are recorded on the to imperfections in the cutting of the 
sensitive film are faithful in their metal, dust collecting in the slot, and 
gradations as compared with the sound the like. 

The entire action of recording 

graphically depicted 
simplified form on page 236. 
In this drawing we show the 
source of the sound at 1. The 
sound waves, regardless of what 
the source may be, are set up 
in the air, and are indicated by ^ 
These strike the microphone and 
vibrate the diaphragm. There- 
upon, electrical fluctuations, cor- 
responding to the sound waves, 
are sent along the wires 8 to the 
vacuum-tube amplifier. Here 
they are built up and sent along 
the wires 4 to the Aeo light 6, 
SOURCE OF THE RECORDING BEAM previously described. After pass- 

'rom iKU tptetal vaeutim tithe rimir* the light ing through the slit in the 

•" "Iverri .urt.,* of tie quert, 
plate, indicated by C at 6, the 
fluctuations delivered to it electrically, fluctuating rays of the light strike the 
The recording light is inserted in sensitive film A. When the film has 
the back of the camera in such a been developed and printed In the 
manner that the variations in light usual manner, the finished positive 
intensity fall directly upon a narrow has the appearance shown at 7. 


to a vacuum-tube amplifier. This 
latter unit is placed in the circuit so 
that it steps up the impulses from the 
microphone, and so supplies these 
variations of current to the recording 
tube in a strengthened form. 

The filament of the tube is connect- 
ed to a low-voltage battery, while a 
high-voltage battery is placed in the 
plate circuit. When the apparatus is 
in use, the filament is lighted by its 
battery, and the plate current is 
turned on. The filament battery is 
then disconnected and the flow of 
current within the tube causes the 
action to be carried on. The glow 


edge of the negative film on which the 
motion picture is also simultaneously 
being recorded. 

The width and length of the tiny 
beam of light that falls on the negative 
are rigidly held to the proper limits 
by a novel means. Situated between 
the Aeo bulb and the sensitive film 
is a quartz plate on one surface of 
which has been deposited a silver 
film. A slit .00008 inch wide by 
.01 inch long is cut through this layer 
of silver. This slit governs the size 
of the fluctuating beam as it reaches 
the photographic film, and prevents 
the light from affecting any more of 


T he process of reproducing the 
sound and pictures in this new 
system is practically the reverse of the 
recording system. The standard film, 
containing both picture and sound in a 
photographic record, is run through a 
standard moving-picture projection 
machine, to which has been attached 
a sound-reproducing unit. This in- 
cludes a light, which is focused by a 
lens system through a narrow slit 
onto the sound record of the film. 
This slit is the same as the one pre- 
viously described. As the sound rec- 
ord on the film passes by the slit, it 
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interrupts tha constant light shining 
through it« and sets up Ught variations 
corresponding directly to those photo- 
graph^. These changes in light varia- 
tion then fall on a photo-ele^c cell, 
which changes the light variations 
back to ele^cal variations. These 
electrical variations are then amplified 
and carried by wire from the pro- 
jection booth to the screen where they 
are reproduced with great fidelity 
through loudspeakers. 

T he particular photo-electric cell 
used here is worthy of further men- 
tion. It is essentially an extremely sen- 
sitive relay which is actuated to vi^ng 
degrees by the fluctuating beam of 
light as the rays pass through the 
sound record on the film, libe cell 
oonsists of an evacuated glass bulb, 
the inner surface of which is partially 
coated with a film of barium. One 
electrical connection is made to this 
film. In the center of the bulb is a 
filament which is burned only when 
the cell is in the process of being made. 
The other connection is made to one 
of the terminals of this filament which 
la used only as an electrode. 

When the cell is finished, and 
connected to the in-put of a vac- 
uum-tube amplifier, a beam of light 
passing through the glass wall and 
striking both the filament and the 
barium film will form a conducting 
path, the resistance of which will 
depend on the intensity of the light 
beam. It will thus be seen that, as 
the Ught beam, fluctuating in accord 
with the sound currents, enters the 
photo-electric cell, a current will be 
set up in the circuit of the cell, which 
current will vibrate in synchronism 
with the intensity of the light, and 
therefore in synchronism with the 
original sound wave. This current, 
when used to actuate a reproducer, 


will then set up other sound waves 
which will be exact reproductions of 
the originals. 

In the new process, aside from its 
own variotts particular patents, such 
as for example, the Aeo tube, certain 
telephonic apparatus is necessary. 
This embrace! the use of such devices 
as ampUflers, microphones, and loud- 
speakers, both in recording and re- 
producing. Wherever telephonic ap- 
paratus is employed the derices of the 
Western Electric Company are used. 
These are the instruments which were 
acquired by Vitaphone under an 
exclusive license from Western Elec- 
tric, and the use of which by Movie- 
tone is covered by an agreement 
between the Fox-Case Corporation 
and the Vitaphone Corporation. Since 
the telephonic equipment, which is 
the principal part of an installation, is 
common to both Vitaphone and Movie- 
tone, reproducing attachments for 
these two systems are now being so 
designed that both can be put on the 
one projection machine. This enables 
the exhibitor, after haring secured 
installation, to reproduce both Vita- 
phone and Movietone pictures, using 
the same machines. 

M any advantages are claimed for 
the process just described. Of 
first importance, it is pointed out, is the 
fact that the sound and the picture 
are contained on the same strip of 
film, so that it n never possible for 
them to become separated. Neither 
is it possible for sound and picture to 
get out of synchronization. Thus it 
is not necessary for the operator to 
start the picture at any one spot. 
In case of film breaks, where it is 
necessary to cut out more frames in 
order to splice the film together, 
there is always a loss of the same 
amount of sound as there is of picture. 


so that this in no way disturbs syn- 
chronization. 

The inclusion of t^e sound on the 
strip of standard film means that no 
extra cost or difficulty in handling is 
experienced in shipment of the pic- 
tures. In fact, these films can he 
handled in all respects the same as 
ordinary picture film. 

An advantage seen in the recording 
process comes from the fact that the 
recording cameras are an adaptation 
of the standard motion-picture camera, 
motor driven, and can handled with 
the same facility as the ordinary 
camera. There are no unusual re- 
strictions in the handling of this 
recording equipment, and it can thus 
be placed for any desirable shots, and 
changed from distance to close-up 
range at will without any preparation 
other than refocusing. 

I N addition to having almost all 
of the outstanding advantages of 
other methods of recording and re- 
producing, the Movietone has one 
other, and that is its portability. 
Because of the fact that all of the 
recording apparatus can be mounted 
in a truck and carried from place to 
place, this newest process lends itself 
to the filming of news reels and the 
like. Thus not only the features and 
gestures of prominent persons, but 
their voices as well, can be preserved 
for posterity. Many news events 
will be found to be vastly improved 
in human interest when the sounds 
incidental to the actions are recorded 
and produced in absolute synchronism 
with those actions. The use of the 
equipment in portable form does not 
distract from its practicability in any 
way, as the apparatus mounted on 
the truck is practically identical with 
that which is ordinarily employed in 
the studio. 



THE CYCLE OF RECORDING ••MOVIETONE” 


Fr«m th« lesre*. /, torn* tk« taund uAvft, t, Th*t art pitktd 
up bp ike mierepKone and the fiuetuating eurrtni it led bp 
the tetree, S, to eXc ampHfitr. The etepped-up eurrent /olloum 


the nibret, i, to the reeortUt 


to the reeording tight, S. Within the eamera, 5, 
it txpoted t« the rapt of the light, B, through 
rk« eoiet rteord in finleked form it tXown at 7 
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World s Largest Artificial Lake 

The New Martin Dam in Alabama Provides 530 Billion 
Gallons for Hydro-Electric Power Development 


ALABAMA is building what is 
/\ declared to be the largest arti- 
/ V ficial lake in the world. It will 
form part of the great hydro- 
electric project of the Alabama Power 
Company. The lake will be im- 
pounded above Cherokee Bluffs on the 
Tallapoosa River, and will have an 
area much greater than the city of 
Birmingham and all its suburbs. It 
will cover 60,000 acres of farm and 
forest land in three counties. 

Compare the 530 billion gallons at 
Cherokee Bluffs with the 170 million 
gallons at Muscle Shoab. The Asho- 
ken and Kensico reservoirs, from 
which New York City draws its 
supply, contain but 200 billion gal- 
lons combined. The Hetch-Hetchy 
reservoir, for San Francisco, has an 
initial' capacity of 67 billion gallons, 
which will be increased as the city’s 
needs expand to 116 billion gallons. 
The Pathfinder dam of the United 
States Reclamation Service contains 
330 billion gallons. 

T he new reservoir will assure four 
andone-halffeetofwaterfornaviga- 
tion in the Alabama River to the Gulf 
of Mexico. The Tallapoosa flows into 
the Alabama. Furthermore, the dan- 
ger of overflow In both the lower 
stretches of the Tallapoosa and the 
Alabama will be reduced to a minimum. 
This new body of water — christened 
Lake Martin— is 68 miles southeast of 
Bimdngham. At one point it is 19 
miles wide. An endreling driveway 


would be about 700 miles long and 
would be one of the most attractive 
scenic drives in the whole country. 
The dam was closed in June, 1926, 
when the Tallapoosa River began 
backing up and filling the lake. 

It was necessary, in order to con- 
struct this project, to build a city of 
4000 people and to extend a railroad. 
Under the terms of the Federal Water 
Power Act, trees whose tops will pro- 
trude above water must be felled 
and the shore line must be swept 
clean for a distance of 20 feet above 

and thus eliminate mosquito-breeding 
places. This work alone has called 
for the expenditure of one million 
dollars and the employment of 2000 
workmen. light logging methods were 
followed. Modified tractors were used 
for piling the refuse. Piling devices 
were employed that consisted of a 
cable and drum operated by the 
tractors. 

The development will have three 
45,000 horsepower generators, making 
a total of 135,000 horsepower. A 
fourth unit is to be added later. 
Each unit is sufficient to operate a 
row of street lights spaced 125 feet 
apart on each side of a roadway ex- 
tending from Birmingham, Alabama, to 
M inneapolis. If a person will visualize 
four straight roads extending from Bir- 
mingham to Minneapolis, each ha'ving 
street lights at intervals of 125 fert 
along each side of the highway, he will 
obtain a dear conception of the enor- 


mous capacity of this new development. 

The water wheels operate at heads 
varying from 160 feet, with the reser- 
voir filled, to 90 feet when it is at the 
level of greatest draw-down. The 
dam, which has a maximum height of 
200 feet, is 2000 feet long and is of the 
usual gravity type with flood gates at 
the crest of the main section. It is 
shaped like an elongated letter “S” 
with the main portion of concrete, 
'250 feet long, curving upstream and 
portion reversed 

curvature and composed of an earthen 
concrete 

sorewall. 

P RIOR to the start of actual 
clearing of the land, permits to 
change the location of twelve ceme- 
teries were secured and 900 graves 
were moved to location outside the 
flooded area where land was purchased 
by the company and donated to local 
community churches. It was also 
necessary to relocate several miles of 
railroad and 100 miles of highway. 
A plate girder railroad bridge and a 
reinforced concrete bridge 2500 feet 
long were constructed. 

The total cost of the project will be 
20,000,000 dollars in round figures, 
a considerable portion of which was 
required to secure and clear the im- 
mense area covered by the reservoir. 
So far as changing the map is con- 
cerned, this is one of the most elaborate 
projects ever undertaken in the south- 
ern states. 
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HOW PEDESTRIAN AND VEHICULAR TRAFFIC CAN BE DISPOSED 


Thi$ It tiippottrf to fct tak«n /row a public Kpiiare, tiov. Here it depicted the benefit whieK would aeerue 
lookina towarde the intcreeetion nf two etreeU in a to the third etory by reaton of the elevated walke. 

part of the city where the nropoied plan has been car- Shopi facing on promenadce of the kind tfcovm would 

ried «Mt. In the lower left-hand comer, the onto- certainly be of great value. Thue the offoeto would 

mobile runway and part of a building are ehown eee- prove a eouroo of revenue to ownere, instead of a lose 


The City of the Future 

Proper Design of Highways, Buildings and Sidewalks Will 
Reduce City Congestion to a Comfortable Level 

By ERNEST FLACM; 

A merican cities are now drift- increased. It would seem that this generally recognized here, is, as stated, 
ing into what will soon become fact should be as clear as that one and probably due to lack of experience, 
an imptmble situation, a fact two make three, yet most men here. We have no completed cities such as 
which it is folly to ignore, otherwise intelligent, fail to grasp it. they have. Faris within the walls 
Every day’s delay adds to the difficulty In Europe, perhaps from longer ex- may be called a completed city and is 
and cost of doing what in the end must perience, the matter is better under- probably the highest in the world, 
be done to correct it. It is fast being stood. No European city has been for the average height of the buildings 
forced on public attention that streets beguiled into our way of building, is considerably greater than in any 
intended for horse drawn vehicles The European has object lessons before American city, notwithstanding aU 
and walk-up houses are inadequate him whi(ffi show what can and what our building. 

for cities of three times the former cannot bq done with impunity in this Anyone of intelligence who will 
height. respect. examine conditions in Paris must admit 

As the present width of streets is At the time of the first Zoning that the streets have all they can 
based on ages of experience, it is Commission in New York, inquiry was properly care for, both as to traffic 
reasonable to suppose that they were made of the principal European muni- and light. Therefore, to suppose that 
properly proportioned for what was dpalities as to the greatest practicable two such cities could be succenfully 
required of them. That they were so height for buildings. The response built, one on top of the other, on the 
dedgned is proved by the fact that was almost unanimous that it should same street plan, would be fooli^. 
almost as soon as more pressure comes, be once the width of the streets. The Yet we, on a much worse street plan, 
trouble begins. It is dear, therefore, justness of this concI\ision appears are merrily proceeding to build at 
that* ii dties three times the former from what we now see about us. least three such cities one on top of the 
hdght ' an to be built successfully. The nason that what appears so other. The prqpf that these attempts 
street capacity must be proportionately obvioiu to the European is not are bound to end in failun unless some 




way ia found for increaaing street 
effectiveness, ia now becoming so 
apparent that “he who runs may 
read.” 

The necessity for increased light is 
quite as great as the necessity for 
increased traffic facilities. As these 
gigantic buildings multiply, they dark- 
en each other and convert streets into 
deep, narrow, gloomy canyons. It 
is hard, ther^ore, to see how high 
building can continue without in- 
creased width of streets, for without 
that, neither sufficient light nor suf- 
ficient room for circulation can be had. 
As soon as this truth is admitted, the 
way becomes easier, for then it is no 
longer a qrieotlon of what to do, but 
simply how to do a definite thing. 

Congestion of streets ia caused by 
interference. If progress through them 
could be continuous and fast for all 
classes of traffic, their capacity would 
certainly be considerably more than 
doubled. Therefore, the obvious way 
to obtain a great increase in effective- 
ness is to take advantage of this 
fact. At present three classes of 
traffic are moving, or trying to move, 
at the same level, aU getting in each 
others' way. They are fast vehicles, 
alow vshides, and pedestrians. The 


slow-moving vehicles set the pace and 
cross currents stop it altogether. It 
ia clear that if these hindrances could 
he avoided, a great gain might be 
had independently of that supplied 
by any increased width required to 
carry out the plan. 

O NLY the day before I write I 
had an interesting and instruc- 
tive illustration of this truth. Com- 
ing by motor to New York from 
White Plains through the beautiful 
Bronx Parkway, progress was fast, 
although the volume of traffic was 
enormous. For more than 20 miles 
there waB no interference, for cross 
roads were carried overhead on bridges. 
All went well until within about two 
miles of the first grade crossing at 
233rd Street, from which point back 
for these two miles there was a solid 
mass, BO to speak, of automobiles. 
This was occasioned by the fact that 
in order to accommodate the cross 
traffic at 283rd Street, it was necessary 
to make periodic stoppages of traffic 
on the parkway. The consequence 
was that it took about as long to make 
the one crossing as to go the preceding 
ten miles. 

A practical way, therefore, to ob- 


tain an enormous increase in capacity 
is to BO separate the various classes of 
traffic that each can move inde- 
pendently at its proper speed and 
without interruption. 

When this is once admitted, another 
obstacle to a proper plan is removed, 
for it is then no longer a question of 
what to do but simply how to make 
the necessary separation. As to that 
there is little choice. Space below 
ground is pre-empted for subways. 
The separation then must be made 
above ground if made at all, and it 
can only be done by the use of dif- 
ferent levels. 

It appears that the eariest and most 
practicable way to deal with fast 
moving automobiles is to provide 
runways centrally supported on the 
axis of the avenues so that the sup- 
ports shall not interfere with traffic 
at the street level. Such an arrange- 
ment is here proposed. These run- 
ways are intended to do for automobile 
traffic what express tracks do for fast 
railway traffic. The construction of 
the runways can be understood by 
reference to the drawings. 

Next, as to pedestrians: To in- 
crease light for buildings and streets, 
offsets from the street line are proposed 
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EXPRESS HIGHWAYS CAN CROSS OTHER STREETS IN THIS WAY 


ekorage /or guying ikt runway to proveni aida motion. and the mrane for 'bracing it are ehoivn In plan beiow 

above the second story, as stated, so enades where pedestrians could move in the corner of the square is supposed 
that the main front of the building in comfort, safety and without in- to contain elevators or escalators con- 
beyond this height would be set back terruption. They would be reached necting with the sidewalks, street 
26 feet from the building lino, thus by elevators in private buildings and level and subway below. TTie gain 
affording room for elevated sidewalks, by public elevators and escalators. ■ in effective width at sidewalk level 
carried across streets by bridges and For greater convenience in ox- would be 50 feet and at runway level 
through old buildings at the story planation, the perspective drawing has 30 feet, but the greatest gain would be 
height. Thua in business districts two been taken as if from a public square, in the avoidance of stops and more 
tiers of shops might be had, one at the view being such as would be sp^, the total increase in efficiency 
the street level and one at the ride- had from Bryant Park, Manhattan, being about 200 percent, 
walk level, (see all drawings). The looking towards Sixth Avenue and A still further great gain might be 
sidewalks would naturally add greatly 42nd Street, supposing the city to had by removing present street ob- 
to the value of the second story above have been treated in this way at that structions. The elevated structures 
the ground and afford delightful prom- place. The small tower-like building and street-car tracks are doomed in any 
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Tkia drawing reprennh a reetion of the citg plan, 
Mhawing ai’enitrt and rroes ttrecln with automobile 
runioavi on the a^ie of the ai'niue* arranged alter- 
natelg for one wag traffic in oppoiite direetione. Sep- 
arate inelinee for aeeending and descending are sup- 
posed to be provided but few are nhown on the draw- 


ing. To cross an avenue, a car would go up, join the 
traffic, work to the other «irf« and descend by the next 
incline down. In this wag one could croie ail the ave- 
nues, without interruption, bg simply going a little 
farther. This plan should he studied in eonneetton joiffc 
tko other drawings given on the three preesding pages 


event and the sooner they go the better. 
In order to understand how great an 
obstruction these are, one has but to 
imagine an elevated railroad on Fifth 
Avenue, New York City, such as 
exists on Sixth Avenue, or car tracks 
like those on Broadway. In either 
case it is safe to say that the efficiency 
of the street for surface travel would 
be reduced from 30 to 50 percent. 

Another cause of street congestion is 
due to the unloading of merchandise on 
sidewalks. All new buildings of the 
warehouse type should have loading 
platforms on the premises. Street 
openings and the dumping of building 
material on the roadways also cause 
congestion which might be remedied 
by more stringent rules. 

All that has been said so far con- 
cerns conditions above ground. We 
have now to consider congestion of 
subwa)r8. Of the fourteen longitudinal 
avenues suitable for such roads in 
Manhattan, <dght are now occupied 
either by elevated structures or sub- 
ways. All these lines are carrying 
more than twice as many people ^ 
can be accommodated on them in 
decency and’ comfort. It may there- 
fore be said that if every avenue had a 
subway under it, their total capacity 
would not be more than needed right 
now. Yet the building program has 


hardly begun, for at present, while the 
common practice is to build from 15 
to 30 stories, yet it is doubtful if 
14 oil percent of the area of the island 
is BO occupied. The exhaustion of 
this means of transit is therefore 
plainly in «ght. It has been sug- 
gested that there could be deep tunnels 
right and left under the rivers to 
Long Island and New Jersey, but 
their cost, would be great and their 
construction alow. They will un- 
doubtedly be needed in the future but 
cannot be relied on for immediate 
relief. It seems aa if that might be 
had to a great extent by means of the 
viaducts, or runways for automobiles 
already described. They would cost 
■less than subways and if used to full 
capacity might each carry in busses 
as many passengers as a subway. 

I T seems probable that in the future 
busses are to play a most im- 
portant part in bringing passengers 
into and out of the city. They have 
the advantage that by different routes 
they can reach all parts of the subur- 
ban regions, bringing them into direct 
communication with and through the 
dty. This kind of transportation also 
has the advantage that it can be put 
In operation with the Iea.st delay. 

The population of Manhattan is de- 


creasing while its industries are in- 
creasing by leaps and bounds. If 
the movement continues it will soon 
be necessary to transport several 
million persons who all want to reach 
work at about the same time and go 
home at about the same time. If 
the home is far away this will not only 
involve great hardship on the worker, 
but an immense economic loss both 
in time and cost of transportation. 
It is therefore evident that the denser 
the population in the immediate 
vicinity of industries, the better, 
provided the homes are healthful. 

There will always be many who, to 
obtain open surroundings for their 
families, will be willing to undergo 
great personal inconvenience, but the 
large majority will prefer to live near 
their work and they ought to be 
allowed to do so. But if restrictions 
are made on density of population 
within the city and near it, all available 
land will soon be sparsely occupied, 
and persons seeking homes wiU be 
driven further and further off. There- 
fore, instead of such reetrieUona, a 
sound policy requires the establish- 
ment of an adequate standard of 
light for rooms, as this plan provides. 

The second inalaUment of this 
article will appear next month. 
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Successful Inventors— IX 


The Ultimate Use of an Invented Article is What Counts, 

Say Two Partner-Inventors 

By MILTON WRIGHT 

W ITH marketing an Inven- In our preeent ayatems of diatribution. "Did you sell theae machinea or did 
tion, there are two methods "Now there was our problem. Study- you give them away?” we interrupted, 
which you may use. You ing it a little more closely, we came to “We sold Ucentwa to use them, 
may start at the outside the conclusion that the solution lay in We had figured out that if the dealer 
and work in, or start inside and work increasing the efficiency of the derk owned the little machine outright we 
out. Perhaps a better way of stating in the store. We considered various would have no control over it. On 
the prindple is to say that you may methods for accomplishing this and the other hand, if we retained title 
take all the factors of a particular came to the conclusion that what we to the machine the dealer would be 
industrial problem and analyze them were seeking was some automatic or obliged to use only the tape we 
until you find the invention which psychological method by which we supplied to him. We placed about 
provides the solution. Or you may could sway the clerk in favor of 100 machines, mostly in drug stores, 
take a spedfic invention and analyze particular gpods and thus increase “Then we called on prospective 
its possibilities until you hit upon the . their distribution. The manufac- advertisers. That is where we wore 
best merchandis- turer's big job, we found, is to put his out a lot of shoe 
ing system for us- article *on sale in the store. What leather. It was 
ing it to its fullest mechanical means could we get to six months after 
extent. accomplish this? we had placed our 

The former hundred machines 

method is the one "|7INALLY we hit upon the idea that we made our 
used by P. Everett JT of using a package sealing tape, first advertising 
Lockhart and We were not the original inventors, contract. This was 
Charles J. Hauk, Such paper tape had been used for with George P. 

Jr., chairman of years but not for advertising purposes. Ide~ 1800 dollars 




P. E. Lockhart 


C. J. Hauk, Jr. 


the Board of Directors and President, It was used principally in factories for for advertising to be placed on 2000 
respectively, of the Industrial £n- sealing large paper cartons. We rolls. 

gineering Research Company, an or- thought such paper tape would be an “Other advertisers followed. We 
ganization founded six years ago to excellent means of calling attention to took all sorts of them— drug manu- 
solve industrial problems. Their best- articles sold in the stores. facturers, meat packers, soap makers 

known work has to do with a roll of “We looked around for devices we and so on. We even took advertise- 
package advertising tape used in lieu could use and located what we thought ments for Famous Players motion- 
of cord by grocers and other retailers we wanted in the hands of a company picture features. The dealers pro- 
in fastening packages. In establishing in the throes of bankruptcy. As time tested about the ‘movie’ advertising, 
this system of advertising, they 
have had to be not only inv4 
tors but business anaijmists and 
salesmen as well. Their reason- 
ing in finding an ideal invention 
and the way to make the most 


of it is something which many 
inventors might do well to 
study. 

To dig out the story of just 
how their idea was put over, 
Lockhart and Hauk sat down 
with the writer and answered' 
frankly the questions we put to 
them. In the quotations which 
follow it is sometimes Lockhart 
speakiag and sometimes Hauk. 

“Just how did you arrive at 



DIFFERENT USES OP THE TAPE 


pap«r wItA aiverti$em$nti printed on 
the untreated tide, art uted at labele and for teal- 
tng paekaget In plate of cord or other fattening 


however, and we discontinued 
it. 

“As we went along, we were 
experimenting with one type of 
tape feeding machine and an- 
other; with advertising one 
kind of product and another. 

“Our tape-feeding machine 
had to be improved constantly. 
The first machine we used had 
more than 160 parts. The 
machine we are using now has 
only three parts. The trouble 
with the machines we used at 
first was that they were too 
perfect. They would work 
splendidly in a laboratory but 
with the abuse they would get 


the Uttle machine and the roll of went on, we learned that neither the in the average store they soon got out 
gummed paper which you now use, tape nor the machine to feed it out of order. To be inventors bad been 
carrying the advertisements of na- was ideally suited for our purpose, farthest from our thoughts in the 
tionally known advertisers?” we asked, but it looked good and so we acquired beginning, but we were obliged eon- 
“We started to attack this problem it. We have since had to do con- stantly to keep working on mechanical 
in its broadest aspect, was the reply, siderahle inventing to perfect it. . simplification and improvement. 

“We figured that the problem of “We now had^ the invention which “In other ways, too, we were 
business for the next ten years would we thqught wo^d solve our problem, laboring in an untilled field. For 
be fotkb of distribution. Engineers True, we were not the ori^nal in- example: no printing had ever b een 
and mechanics have become so ef* ventors, but we owned the invention, done on gummed-paper rolls before, 
flidettt that anything can be made, and it was up to us to see what we We started with one color, increasing^ 
The best minds of the country have could do with it. We called on the ^e number of colors us^ until to^y 
tXMi focused on producing, with the retail trade and placed our machines we can use practically any color 
^result that there is a lack of efficiency in stores.” combination.” 
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"But a business such as you have 
undoubtedly called for a considerable 
outlay of money, especially when you 
were such a long period with prac- 
tically no Income," we interposed. 
“How did you raise capital?" 

“ AS the possibilities of the business 
ijL developed, a small group of men 
who had confidence in us advanced 
us a considerable sum— 80,000 dollars." 

"But were the men who put up the 
money really justified from a business 
standpoint? Was it anything more 
than a mere gamble with them?" 

"Yes, we think they were justified. 
A firm of bankers looked into our 
proposition, analyzed its possibilities 
and offered us 100,000 dollars for a 
half interest. We feared that in time 
we might lose control, so we turned 
down the offer. The bankers cer- 
tainly provided some justification for 
the friends who later advanced the 
funds.” 

"How many stores are using this 
advertising paper tape of yours?” 

"About 60,000 stores, most of them 
groceries. This includes about 80 
percent of the chain stores of the 
country. 

"And how many advertisers are 
using your method?” 

"About 40 national advertisers, 
manufacturing such well-known prod- 
ucts as: Borden’s Condensed Milk, 
Kraft Cheese, Muller’s Macaroni, Col- 
gate's Soap, Bon Ami, Phoenix Cheese, 
Beech-Nut Products, Sapolioand Duz.” 

"And what is the basis upon which 
they pay you?” 

“That depends on the quantity. 
For smaller quantities the price is 35 
cents per thousand advertisements 
and for larger quantities 25 cents. 
This price includes everything— de- 
signing, manufacturing, printing and 
the like.” 

“What would you do in the event 
that you did not have enough ad- 
vertising?” 

“That is a question which for- 
tunately is not confronting us. At 
the present time we have more ad- 
vertising contracted for than we can 
distribute on the tape. Placing the 


machines in stores is a bigger problem 
with us than getting advertising. It 
has become easier, however, as the 
dealers come to appreciate its ad- 
vantages over the use of cord. For- 
merly, we had to xise rather high- 
powered sales methods. The method 
of one of our salesmen was par- 
ticularly interesting. He would walk 
into a grocery store where a woman 
was buying an order of groceries and 
wait until the grocer was wrapping 
them up. Just as the grocer took 
up a piece of string to wind about the 
bundle this salesman would raise his 
hand and in a loud commanding 
voice say, ‘Stopf’ Before the sur- 
prised grocer knew what it was all 
about the salesman had whipped a 
machine out of his pocket, torn a 
strip of the sealing tape, sealed the 
package with it and handed it to the 
customer with a bow. As she left the 
store he would begin demonstrating 
to the grocer what a wonderful little 
machine it was and how desirable it 
was to seal up packages with paper 
tape instead of tying them with 
string.” 

“What hud become of the oriffinal 
inventor of package sealing tape?” 

“T TE faded from the picture long 
n. before we appeared on the 
scene. Probably neither he nor any 
of our predecessors made much money 
out of the idea.” 

"To just what would you attribute 
their lack of success?” 

"In the first place, their application 
of the invention was not the one best 
suited for profits. They had a roll of 
gummed paper .tape and a machine 
for feeding it out and cutting it off. 
That was all right as far as it went, 
but it did not go far enough. Our 
idea of a mechanical invention was 
one that would serve some jjurpose 
beyond its mere mechanical function. 

“To get to the point which we are 
trying to make, consider an automobile. 
It travels; that is its mechanical 
function. To make its operation prof- 
itable, however, it has to do something 
more than merely function mechani- 
cally; it must transport people or mer- 


chandise. With gummed-paper tape 
and the machine for using it, the 
function was to seal bundles, but it 
was not until an additional function 
was added — not until it became a 
sales help— that profits could be made.” 

“But using this gummed-paper tape 
is more efficient than cord, isn’t it?” 

“Yes, it is quicker, neater and less 
bothersome.” 

why is that superiority 

L not enough to insure a sub- 
stantial profit to the manufacturer?” 

“Because the unit of sale is too 
small. Inventors often fail to con- 
sider the problem of the man who is 
going to sell the invented article. 
In the case of the gummed-paper tape, 
probably the biggest obstacle facing 
the original manufacturers was the 
fact that the sale was made to the 
retail dealer. Tape being so efficient 
and economical, the retail dealer 
could use only a few dollars’ worth a 
year. It was impossible for a manu- 
facturer’s representative to call on 
enough storekeepers to make a decent 
living. 

"By having advertising on the tape, 
however, the advertiser, not the store- 
keeper, becomes the individual sales 
prospect. The unit sale becomes thou- 
sands of times as great as the unit 
sale of plain gummed tape. This is so 
because advertisers are buying tape 
in large quantities for distribution to 
thousands of stores. The manufac- 
turer’s representative can now call on 
a relatively small number of prospects, 
but have a large volume of sales and 
make a good living.” 

"But your theory would apply only 
to yourselves, wouldn’t it?” 

"Not at all. The money from in- 
ventions in any field is made from 
sales. Whatever line an inventor 
works in, he should make some 
market analysis or somebody should 
make it for him. Too often an in- 
ventor is inclined to think he can 
take it easy after he gets his patent. 
He cannot. The patent is only bis 
starting point. He needs a patent, 
yes, but, after all, the important 
thing is the use he makes of it.” 
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The Most Fascinating Spot on Earth— III 


The Composite Iron Mass Beneath Meteor Crater Is Believed to 
Be About SOO Feet in Diameter 


By D. MORBAU BARRINGER. Jr. 

I N addition to the evidence of abra* oxidize owing to their lack of chlorine, 
zion on the shale-balls, there is an- The usual explanation of the holes 
other and more cogent reason for and dents in meteorites is that they 
believing that the mass which made were caused by the rush of highly 
Meteor Crater was a cluster of small heated oxygen through which the me- 
pleces rather than a single huge iron teorite fell to earth — that is, that they 
body. One solid piece of iron big enough were literally burned into the iron. But 
to make the Crater would have a pro- this does not seem to agree with the 
nounced effect on a magnetic ne^le fact that the Widmanstktten figures 
immediately above it — and yet several disappear when the iron is heated to a 
accurate magnetic surveys, both with far less dMres than that necessary for 
compass and dip-needle, have shown no fusion, and that aU those irons which 
such effect. If, however, the mass 
were a cluster of smdl pieces, 
the magnetic poles of those pieces 
would tend to neutralize one an- 
other, and therefore produce no 
noticeable effect at the surface of 
the ground. This has been dem- 
onstrated by experiment. 

Now if the usual shape of the 
individuals of the swarm is one of 
rounded outline, why are not the 
Canyon Diablo meteorites also 
rounded, and why do they show, 
instead, the greatest irregularity 
of shape? Almost always thehr 
surfaces are pitted and dented 
with the so-called “thumb- 
marks,” and frequently they have 
deep pits and cavities that in some 
eases extend entirely through the exhibit the bumed-out boles and dents 
mass. I believe the answer is to be also exhibit the Widmilnstfitten figures 
found in the theory I have just men- to the very edges of the specimens, 
tioned, that the irons found at the And-^what is tp my mind a still more 
CMter,tuidmany other iionswhiehhave convincing .proof— I have frequently 
been picked up as complete individuals, found the holes in the surface of iron 
are simply the remnants of once meteorites partly or wholly filled with 
loioadedmaiteoiites which have failed to iron oxide, or iron shale. If the bole 
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was caqsed by fusion during the me- 
teorite’s flight through the air, surely 
the liquid iron would not have re- 
mained in the hole, to oxidize subse- 
quent to its fall to earth. 

Here another question presents itself, 
and one on which I have sufficient 
data only to speculate, not to form any 
theories. If the thumb - markings 
typical of iron meteorites are caused 
by terrestrial oxidation after the fall, 
then thoee meteorites which have been 

seen to fall and which are picked 

up. shortly afterward should lack 
them. I have examined the record 
of quite a number of meteorites 
which have been described in 
technical papers by Dr. Merrill, 
of the Smithsonian Institution, 
and others, and so far the hypoth- 
esis has been borne out by the 
facts. When a meteorite has been 
seen to fall and subsequently has 
been picked up, it has no thumb- 
marks. When it has thumb-marks, 
it was not seen to fall, and there- 
fore may have been on earth a 
sufficiently long time before its 
discovery for the ordinary rust- 
ing agents of air and water to pro- 
duce those marks on it. As I have 
said before, I cannot state this as a 
theory with any degree of confidence, 
but I believe that a further study of 
the available data will bear it out. 

About 76 percent, or more, of the 
meteorite material found around the 
Crater has been oxidised. When 
mffiieient allowanoe is made for the 
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oxidised material which has been car- form of quarts glass. And for a short jectile's weight, and the methods by 
ried off by wind and rain, the figure distance around the mass itself I should which those estimates were arrived at. 
may bo oven higher than this. We are expect to find fairly abundant stainint; This is because this question is per* 
safe in assuming, therefore, that over hy iron and nickel vapors, such as was haps the least well-known of any of the 
76 percent of the original bulk of the found in very much smaller quantities main points about the phenomenon, 
meteorites in the cluster was of the in the track of the projectile, near the There are several unknown factors, and 
oxi^sable variety of iron. Now we center of the Crater. To the north, hardly enough known ones with which 
know that where the last churn-drill and to a lesser degree to the east and to effect an accurate solution, 
hole encountered the upper part of the west of the mass, the rocks are com- The first method used was suggested 
buried cluster, oxidizing conditions ob- pletely crushed and dislodged. To by a reference in an old handbook on 
tain. There is no permanent water- the south, however, the rocks within artillery, to a formula for computing 
level in the ground at this depth, and a very short distance of the projectile the probable effect of bombarding ma- 
the surface waters can penetrate to should be solid; for when the penetrat- sonry with round shot. Roughly, this 
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formula stated that where the 
diameter of the shot was 1, the 
depth of the hole would be about 
2, and the diameter of the hole 
about 7. Applying this to the ob- 
served features of the Crater, and 
sidering the average depth of 
the original hole before it i 
partly refilled by returning frag- 
ments to have been 1100 feet, u 
find that a diameter for the pro- 
jectile of 550 feet closely satisfies 
the formula. 

R ough though this compu- 
. tation seems, it is checked 
fairly closely by others which go 
into more refinements. Dr. Elihu 
Thomson and Dean Magie of 


and through the cluster, carry- 
ing oxygen with them. It is a 
fair assumption, therefore, that 
at least a large part of the buried 
mass, once solid iron. Is in the 
form of iron shale. 

M y idea of the present con- 
dition of the mass, then, is 
about as follows: At and near its 
center there will be nothing but 
rounded pieces of iron, more or 
less in an oxidized condition. The 
average size of the individuals, to 
judge from the average size of 
those found outside, will be in the 
neighborhood of five or ten 
pounds. Without doubt, how- 
ever, there will be some of much 
greater size, possibly of many tons in ing force of the projectile ceased, so Princeton, both of whom have taken 
weight. These naturally would be less also did its shattering force on the a very great interest in the prob- 
oxi^zed than the smaller pieces. But rocks ahead. I do not believe that it lem for a long time, have made a 
I think the average will not be far from shattered much rock ahead of it which number of calculations on this point, 
ten pounds, and the degree of oxidiza- it did not immediately throw either out They assumed speeds for the projectile 
don of the average will ^ 50 percent or of the hole or backward into the lower of from two to ten miles a second (faster 
more. Near the edges of the cluster, portion of the Crater. than which it is unlikely to have been 

sand and crushed silica will begin to So far as the last drill-hole can testify moving) and made rough estimates of 
appear, mixed in between the individ- it bears out this description of the con- the amount of work involved in crush- 
uab. This will be more abundant as dition of the mass. All the meteoric ing and largely throwing out of the 
the outside of the cluster is approached, material encountered by it was oxidized, hole some 350,000,000 tons of rock, 
until there remain only a few meteorites and seemed to be scattered in the shape Their results have usually given some- 
scattered here and there through a of rounded balls through the crushed what smaller sizes for the projectile 
jumbled mass of rock-fragments and sandstone. The deeper the hole got than 560 feet in diameter, so that the 
silica dust. the more abundant bmame these balls, weight we now accept is that of a sphere 

Near the bottom of the mass I should until, as I have said, they were forming of about a 400-foot diameter, which 
expect to find quite a concentration of about 76 percent of the ground when would weigh about ten million tons. 
Variety B of the metamorphosed sand- the drill finally stuck and broke. As the mass was probably more in the 
stone — the variety that has been fused, I have omitted, so far, practically all nature of a load of shot in a shot-gun 
and has cooled and hardened to the reference to the estimates of the pro- than that of a ball, its diameter would 
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bfl lomewhat srMt«rth«n this, but the 
weiffat would be about the same. 

Another subject on which I have not 
touched is the question of tiie age of the 
hole. We know deflnitdy that it can- 
not be lees than 700 years old, for a 
cedar tree with that number of annual 
rinp was found growing on the rim. 
And we feel sure, from the lack of 
erosion, particularly of chemical eros- 
ion on the limestone, that it can not 
be more than 6000 years old. Between 
these two limits, then, will probably be 
found the true age of the Crater. 

In this conne^on there may be a 
good deal of interest in the fact 
that the' Navajo Indiana, who inhabit 
that region, are said to have a legend 
about the Crater that coincides very 
closely with what actually occurred 
there. By itself, a hole in the ground 
would not be likely to stir the imagina- 
tion of the Indiana, for they are per- 
fectly familiar with the many volcanic 
craters of the San Francisco Mountains 
60 miles or so away and attach no im- 
portance to them whatever. But 
about the Meteor Crater they have 
very marked superstitious beliefs, and 
it is said that they have a legend which 
describes the descent of one of their 
gods from the sky, in clouds of fire, to 
bury himself in that particular spot. 
Whether any weight should be at- 
tached to this story I do not know. It 
is true that the Indians will not carry 
away or use any of the iron meteo- 
rites. Needlees to say, the newspaper 
writers have always placed great em- 
phasis on this legend. 

A ROUGH outline of the principal 
facts, then, is as follows. We 
know that an iron meteorite made the 
hole. No terrestrial explosion could 
cause it without disturbing the underly- 
ing rocks, ho means other than a slant- 
ing impact could cause the symmetry of 
the rim, nothing but a smashing blow 
could pulverize the grains of the white 
sandstone. (I can take a handful of 
sand and reduce it to powder with a 
hammer, but I will not undertake to 



do it with eteam). The fused sillea, 
the absence of igneous rocks, and the 
coinddence of the meteorites and the 
hole are further proofs. 

If a meteorite made the hole, it 
must have either remained in it, or 
bounced out, or fladied into vapor and 
disappeared. It could not have vapor- 
ized for the vapor would have left 
abundant and indestructible stains. 
It could not have bounced out, or the 
hole would be a trough instead of a 
drcular basin. Therefore it must still 
be in the hole. 
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Its chemical composition can be 
inferred from the specimens outside 
the hole, for there is no reason why 
they should differ in composition 
from the whole mass. Its location is 
determined from the symmetry of the 
crater. And from the shape of the 
shale-balls, and the lack of magnetic 
effect on the surface, the theory 
that the mass is a cluster instead of a 
single body is deduced. 

This is about as far as observation, 
deduction, and speculation has car- 
ried us toward an accurate visuali- 
zation of what happened when this gi- 
gantic missile from space struck the 
Arizona desert, and what has since 
happened to it. But the fascinating 
fields for investigation that open out 
from here are innumerable. To an 
astronomer it gives promise of shedding 
a flood of light on theories of the origin 
and buildinrup of our solar system and 
others like it (if there are others like 
it.) 

A GEOLOGIST is attracted by the 
evidences to be found of the be- 
haviour of rocks under sudden stress, 
and the later effects of chemical action, 
underground, pn this comet which has 
suddenly tiun^into an ore-deposit. A 
chemist or a physicist will want to in- 
vestigate the v^ pecufiar {voperties 
of the nickd^ron alloy of which the 
iron remnants an composed, and to 
understand further the formation of 
the unusual compounds of metals 
found in it. An ar^eologist will be in- 
terested in finding what effect, if any, 
the fall of the meteorite may have had 
on a primitive race that may have in 
habit^ the regdon at the time. And 


many othw Itf anches of science will be 
affected, directly or indirectly, by' 
further disdosures at the Crater. The 
gnater part of these investigations 
must wait, probably, until further ex- 
ploration has shown up the main mass 
of -the meteorite itself — a consumma- 
tion which we are now trying hard to 
bring about. 

One very interesting by-product of 
the investigation is the resurrection 
of the theory that the moon’s cra- 
ters are not volcanic, but are the re- 
sults of impacts similar to that which 
made the Arizona Crater (Daniel 
Moreau Barringer, Sr., “Volcanoes — 
or Cosmic Shell-Holes,” Scientific 
American, July, 1924). The two chief 
objections to this have been: first, 
that practically all the lunar craters 
are round, and therefore the projectiles, 
to have made them, must all have fallen 
vertically, which is not likely; and 
second, that the moon has 80,000 
craters, while the earth has only one 
little one. The first objection will be 
disposed of by the rifle-and-mud ex- 
periment I have mentioned, and the 
second by a consideration of the fact 
that there is no erosion on the moon 
and never has been, and therefore 
that the records of impacts may re- 
main visible there for millions of 
years, while those on the earth have 
been obliterated in a few score thou- 
sand years. With these two objections 
removed, I think the theory, if not 
proved, is at least worthy of most seri- 
ous consideration. 

HROUGHOUT this discussion, I 
have not stopped to give the 
proper acknowledgments of the sources 
of my information. Whatever I have 
learned about the problems at the 
Crater, I owe to my having had the 
privilege of being dosely associated 
with the men who have done the work 
and spent the study on it that the 
phenomenon deserves, chief among 
them being my father. Dr. Elihu 
Thomson, Dean Magie of Princeton 
and a few others. 



SCIENTIFIC AMERICAN 


M7 



What Determines Rowing Speed? 

Tests in Specially Constructed Tanks Have Revealed Some 
Interesting Data Relative to Work Performed by Oarsmen 

By LliWlS HOBART KRNNEY, M.E. 

Coach, Malia Boat C/uh, rMlatlelfihIo, Penniyivania 


R owing has been a competi- 
tive sport lor centuries, but 
the radng shells of to-day have 
been developed during the 
past 100 yean from various types of 
racing boats. In this article we will 
outline some of the developments in 
rowing equipment which have taken 
place since the days of the racing boats, 
the laboratory methods for determining 
the power required to propel racing 
shells, and the application of laboratory 
data to regatta data for the purpose of 
determining the work done by oars- 
men under racing conditions. 

The developments in hull design 
have been progressive and have oc- 
curred in logical sequence. The first 
were introduced by English boat 
builders, but later others were intro- 
duced by American boat builders. The 
primary object of the improvements 
was to increase propulsive efficiency 
and by this means obtain higher racing 
speeds. 

It may be of interest to trace the 
transformation of the racing boats 
used in England about 100 years ago 
into the racing shells of to-day. The 
racing boats were about 86 feet long, 
six feet beam, and weighed about 700 
pounds. The first development was 
the outrigger used by Anthony Brown, 
at Ouseltom on the River Tyne in 
1828, a deface to support the thole 
pins— -later on the rowlock-outboard 


of the boat instead of on the gunwale. 
The second development was the re- 
duction in the beam of the boat made 
possible by the outrigger. 

The reduction in beam led to a study 
of hull design in relation to stability, 
structural strength, and method of 
construction, which has resulted in a 
very much improved form and reduc- 
tion in weight of hull. The view was 
held, and correctly, that by reducing 



''**^NEW TYPE OF SHKU. 


B’oMer Hoover, fumom eivglr eeyll 
oariman, (eating a ntie ehcli made for 
United Statea Saoal Aeademy. it 
it conetruclod of duralumin, it i$ feet 
long, and luafght only poundt 


the hull weight without sacrificing 
structural strength, the racing speed 
could be increased for a given power 
application. The designs in use to- 
day and the materials at present avail- 
able provide racing shells which will 
withstand the severe strains developed 
under racing conditions, and which are 
of minimum weight. 

The merits of the outrigger were 
not immediately recogniied and it was 
18 years after its introduction in 1828 
that Cambridge and Oxford rowed 
their first race in outrigged boats. 
Almut 1860 the eight-oared outrigged 
boat without external keel, closely re- 
sembling the racing shell of to-day, 
came. into general use. 

While developments in hull design 
were in progress, thoughtful considera- 
tion was being given to ways and 
means for improving oar design, and 
in 1842 the curved blade or “spoon" 
oar was first used in boat races. Tire 
proper dimensions of the oar for sup- 
porting the severe loads applied under 
racing conditions have since been de- 
termined and the result is a reduction 
in oar weight. 

One other important subject studied 
along with the others is the equipment 
which has to do with the oarsman’s 
comfort and which enables him to apply 
power to the oar most effectively. This 
equipment includes the foot stretch- 
ers— made adjustable to meet vari- 
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Eq (1) 

R.= .168 V. 

(2) 

2.012 

Rr= .667 Y, 

(8) 

2.876 

P.= 16.8 V. 

(4) 

2.966 

P^ 66.6 V. 


In which:— 

R..= Resistance of single shell in 


ous leg requirements -to which the 
oarsman’s feet are secured, and the 
sliding seat, developed in 1870 by G. 
C. Babcock, Nassau Boat Club, New 
York, which adds the leg drive to 
the body swing of the fixed seat, thus 
providing a very satisfactory means 
for effectively applying all the oars- 
man’s power. The seats are fitted 
with rollers of an almost frictionless 
type, placed on tracks which limit 
the travel of the seat to a fore and aft 
direction. The tracks are of suitable 
length to meet the leg-drive require- 
ments. 

The modern racing shell is therefore 
a highly developed racing device with 
high propulsive efficiency and a cor- 
responding high racing speed. 

T here has been considerable dis- 
cussion on the characteristics of 
a hull of least resistance with a view 
to increasing racing speeds. Hull 
characteristics in relation to resistance 
is a subject which has interested the 
navy departments of many govern- 
ments in the design of naval vessels 
and shipbuilders in the de^gn of 
merchant ships. An early method 
was to tow a model and measure 
the resistances corresponding to dif- 
ferent speeds, but such a method was 
subject to errors in observing tide, 
wind, distance, and time of run. Also, 
favorable weather conditions could 
not always be had. The need for 
labdratwry fadlities for studying the 
many problems of hull form, roristanee, 
j^pulfBve requirements, and so on 
Mcame more and more apparent and 


b Idnm, model barins {lonential equations showing the rels- 
were built. ThCresretwo tion between resistance and power 
in this country, one at based on speed were deduced: 
the Washington Navy 
Yard, and the other at' the 
University of Michigan. 

The determination of 
the resistance of an eight- 
oared shell with its crew 
by the towing method was 
reported by Professor 
Yandell Henderson in the 
article, “The Maximum of 
Human Power and Its 
Fuel,’’ April 1&26, Tht 
American Journal of Phya- ^ 

iotogy. However, since ^ ‘ , 

those determinations were ^*7 Resistance of eight-oar shell in 
reported, tests have been Pounos. 

made at the model basin P. = Work done in overcoming re- 
st Washington Navy Yard sistance R, in foot-pounds per minute, 
on several single and p, - Work done in overcoming re- 
eight-oared shells. We will sistance R, in foot-pounds per minute, 
briefly review the method 

of conducting the testa Eq d) and (2) may be e^ressed up- 
and the equipment em- proximately R varies as W 
ployed. Eq (3) and d) n^ay be e^ressed ap- 

Tlie model basin con- proximately P varies as W 
sists of a tank about 470 

feet long, about 42 feet XIT’E note by the last expression 
wide, and about 14 feet VV that the power required to in- 
deep, filled wi^ water, crease the speed of is shell by even 
Over it is placed a building small amounts at the usual racing 
arranged to be heated, lighted and speeds is very large, 
ventilated. Tracks located on each In order to apply most satisfactorily 
side of the tank and extending its full the curves of figures S, 4 and 6 to 
length, support a carriage on which is racing conditions to determine the 
placed the electrical control equipment work done by a crew, it is essential 
to regulate carriage speeds -up to 20 that the races be rowed in still water, 
knots. There are also instruments on that is, water with no current, and a 
the carriage for determining and re- wind velocity 01 zero, conditions which 
cording the experimental 
data, including one at- 
tached to the model 
under test which registers 
the resistances comspond- 
ing to the various speeds 
of the model through the 
water. 

The tests of rix single 
shells of different models 
gave resultB so nearly 
alike that the relation be- 
tween resistance in pounds 
and speed in miles per 
hour may be represented 
by the R-V curve in fig- 
ure 8. A curve ritowing 
the relation between the 
work done in foot pounds 
per minute and speed in 
miles per hour derived 
from tl^e R-Y curve is the 
P-V curve of the figure. 

The tests of be two 
eight-oared shells are sim- 
ilarly represented by fig- 
ure 4. The curves of Fig- 
ures 8 and 4 ue plotted 
on cartesian co-ordinates, 
and those curves are re- 
woduoed plotted logarith- 
mically in Figure 6, from 
which the following ex- 
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are difficult to obtain because most of 
the regattas are held on rivers. 

The regattas held on the Schuylkill 
River, Philadelphia, for non-college 
crews are for courses of 1 Vi6p 1Ki 1> 
and li mile distances. 

The data of these regattas have 
been compiled for junior, inter- 
mediate, association and senior single 
scullers in Figure 1, and for junior, 
intermediate and senior eight-oared 
shell crews in Figure 2. The data for 
the I’lis-mile course is based on four, 
the iH-mile course on 14, and the 1- 
mile course on two regattas. The speeds 
given in the figures were computed 
from the elapsed times betwl^en the 
firing of the starting gun and the finish- 


ing gun. The shells are held at the 
starting buoys to awaitthe startinggun. 

The river current varies from almost 
still water during a drouth to quite 
rapid after a heavy rainfall, and the 
wind from sero velocity to quite strong 
either up, down or across the course. 
The number of races used to compute 
the mean time is given in Kgures 1 
and 2. The data of the 
course are considered to be the most 
satisfactory because a greater number 
of regatta conditions are represented 
and the oarsmen are probably in the 
beat condition for racing. The Ameri- 
can Henley Regatta occurs before the 
oarsmen have had sufficient time to be 
thoroughly trained, and the Labor Day 
Regatta, which closes the rowing sea- 
son, finds the oarsmen somewhat stale. 

W E therefore do not find an in- 
crease in the average velocity as 
the course is shortened from l*/i« miles 
to 1 mile, BO we cannot plot a curve 
showing the effect of fatigue on speed 
for the several distances. It is inter- 
esting to note. Figures 1 and 2, that 
the work done by a single sculler and 
per man in an eight-oared shell crew 
for the same length course is approxi- 
mately the same, indicating that the 
oarsman under the stress of contest 
gives all the energy he has to expend 
in the endeavor to win, and that the 
single sculler expends about horse- 
power per minute during the quarter- 
mile dash. 

No attempt has been made to com- 
pile data on college eight-oared shell 


crews and apply them to Figures 3, 
4 and 5, but their speeds are faster 
than the non-college crews and the 
power expenditure would be corre- 



Figurb 4 

spondingly greater as indicated by the 
expression “P varies as VS." 

We may some day be able to de- 
termine the velocity of racing shell 
by means of a Pitot tube and an auto- 
graphic recording-mechanism similar in 
principle to installations which have 
been made on some of our ships. This 
experimental apparatus should provide 
a record of the velocity of the shell 
during the first portion of the race, the 
slowing down afterward, and the sprint 
just before the finish, also the velocity 
changes during the pull and recovery 
periods of the stroke, and by this means 
enable us to accurately analyze the 
power expended by an oarsman. 
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From the Scrap-book of Science — 



AMATEUR ARCHEOLOGY 
Ralph Olldden of California haa 
made a large collection of Indian 
bonee, pottery and atone Imple* 
menta dug from the aoil of Catalina 
and othera of the Channel lalanda 
oB the coaat of that atate. Hia 
nillection ia neatly houaed in a 
private muaeum which aeema to be 
rather compactly furniahed with 
theee objecta. During the paat few 
^eara public intereat in archeology 
^aa increaaed very greatly and a 
number of amateura, often aelf- 
brained, have done excellent aden- 
tiflc work of that kind. Increaaed 
ittention haa been given to Amer- 
ican archeology, and Scientific 
\iiBBicAN readers may often help 
bhe work by keeping watch of local 
sxcavationa and reporting to sci- 
mce any finds that they may make 



GENERATORS AT MUSSEL SHOALS 
When an engineering }ob gets into polities, it Is UaUe to 
assume undue jNoportions, Muaad Shoals is a big 
project but not aa big as the vdume of tdk it haa oo> 
eaaioned in Congraaa, in the nefwepapers and elsewhere 
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Camera Shots of Scientific Events 


BIG NBW UAM 
Two miles below Conowingo, 
Maryland, work is steadily pro- 
gressing on the huge, mile-long 
dam which is to supply hydro- 
electric power to the city of 
Philadelphia. When completed it 
wiU be second in power capacity 
only to the Niagara Falls power 
plants. To construct the dam will 
require 660,000 cubic yards of 
concrete. The lake formed In the 
valley of the Susquehanna River 
wiUl be 14 miles long. The 
initial power supplied by the new 
dam, which will be completed in 
the autumn of 1 92S, will be 
378,000 horsepower. In time this 
will be increased to 694,000 horse- 
power, which would make it the 
largest hydro-dcctric power plant 
in the United States or Canada 



BLIND SCOUT CHEMIST 
Clifford Walker, thirteen, of Atlanta, 
Georgia, who recently passed the exacting 
tests required to qualify as a Scout of the 
First Class, has a chemical laboratory in his 
home and has Ijccome 
quite proficient in the 
science of chemistry 



MERMEN 
Special life - saving 
suits have been issued 
to some of the harbor 
firemen of Los Angeles 
to help them in their 
work which often re- 
(luires that they get 
into the water; some- 
times they accidental- 
ly fall into it. Suits 
of this kind keep them 
dry and warm so that 
they do not have to 
stop work or run the 
risk of serious illness 
due to exposure 




UVING FOSSIL BIRO 


A "living fossil" in the shape of a bird from 
Madagas^ has recently been given to the 
SmithMiuan Institution by Mr. B. H. Swales, of 
its staff. The bird is the mesite, called also the 
roatelo, a curious archaic species with no near 
living relatives, seemingly a survival of earlier 
periods in the age of the earth which has hung 
on long after ite contemporaries have become 
extinct. The hoasin is another “living fossil" bird 



'"mammoth S TUSKS CARVED BY ANCIENT MAN 


Recently in Caechoslovakia, archeologists discovered a great 
“cemetery” of mammoths. The bones of many of these extinct 
^phants were found on a bed of ashes. Indicating that prehistoric 
man had feasted on mammoth meat. The carved tusks shown 
bdong to the early part of the Cro-Magh<Hi period, 20,000 years ago 
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Inventiohs New and Interesting 





WHEELBARROW 
The tray of this wheelbarrow la 
dnaountaUe, allowing the uae of any 
one ^ IS dlffoent traya, according 
to tiM jbb*^ be done. A novel atrange- 
mtet the itay flnnly in place 


Men working cm faoricontal pipea, 
painting or repairing them, are likely 

toaOpoir, withdiaa^uareeulta. 
prevent each h^penlnga, the aafety 
atrap illuatrated above is in uae at 
the planta of the Ford Motor Com- 
pany. A circular bdt aurrounda the 
idpe and faatena to the belt around 
toe man’a wMat. It will hold the man 
anspended uatS aaa i rta n ce arrivee 


A REAL “PBN-KNIPB” 

Thk c^bination fountain pen and . 
email Imife wUl find many uaaa trhen 
carried by anyone requiring the aid 
cf either of the (Uuatrated unitA 
Both are buOt and aervieeame 
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Household Inventions 

Iceless Refrigerators Are the Latest Boon to Housewives 

CONDUCTED BY ALBERT A. HOPKINS 



SILENT ICEMAN 
“Silent as the Arctic’’ would 
be a good slogan for this icelesa 
refrigerator in which no power 
machinery is used. It is 
operated by gas which serves to 
actuate a dry absorption proc- 
ess, circulating the refrigerant 
by heat. Oiling and cleaning 
of machinery is thus eliminated 


HEAT FOR COLD 
The operation of this device de- 
pends on the use of a special 
dry absorbent material with a 
great affinity for ammonia gas, 
which it will hold in storage as 
long as it remains cool. When 
heated distillation takes place, 
ammonia gas is driven out, 
condensed to liquid and evap- 
orated during the freezing cycle 




ICE BY WIRE : 

The absorption system can lie 
operated ny electric beat as 
well as gas beat; the principle is 
the same. Electricity is avail- 
able in many places where there 
is no gas supply and the results 
arc equally dependable. Dur- 
ing the change of state of the 
ammonia from liquid to gas, 
heat is absorbed from the 
surrounding materials and car- 
ried away by the ammonia gas 




FOOD PRESERVER 
Those who have ever bad a 

householdrefrigeratingplant 

will never return to ice. 
The food la so much better 
preserved that the purchase 
expense is soon absorbed by 
the saving In food. Handy 
little Ice cubes also are 
made for beverage purposes 


THREE IN ONE 
Here we have a great 
kitchen trinity — kitchen 
cabinet, dectric stove and 
electric rdrigerator. A gas 
stove may be substituted 
for the electric stove. Every- 
thing is so well insulated 
that the dectric refrigerator 
functions without being af- 
fected by the heat being 
generated in the stove above 
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The Scientific American Digest 

A Review of the Newest Developments in 
Science, Industry and Engineering 

CONOUGTBD BY ALBERT G. INGALLS 


New Chemical Element Obtained 
la Pure Foim 

R henium, the chemical element 
• whose discovery was recently an- 
nounced by Doctors Walter and Ida Nod- 
dack, has now been obtained in pure 
form. The first discovery was based on 
the finding of the characteristic lines in 
the X-ray spectrum as detected by photo- 
graphic plates. Now the Noddacks have 
succeeded in obtaining, after long and 
difficult refining processes, a small quan- 
tity of the substance itself. They de- 
scribe it as a black powder of high melt- 
ing-point, that unites readily with a 
number of other elements. In an atmos- 
phere of pure oxygen it ignites, form- 
ing a white oxide. The quantity so far 
obtained is very minute, only two milli- 
grams, or seven one-hundred thousandths 
of an ounce. The experimenters are 
now at work to elaborate more of it 
which will permit of exact quantitative 
chemical examination. — Science Service. 


Anti-Ev(rfutloii LeglalatofS Hail from 
Backward Coundm 
"TT has been observed,” says Dr. Ro- 
Aland M. Harper, well-known Southern 
botanist and sociologist, writing In the 
DaUy Seienet Newt Bulletin, ‘that the 
authors and supporters of anti-evolution 
bills which have been introduced in sev- 
eral state legislatures in the last few 
years (and passed in two or three) gen- 
erally hail from some of the more “back- 
ward” counties; and on the assumption 
that such legislators reflect the views of 
their constituents, the writer has made 
a statistical study of the population of 
such counties in 14 states, ranging from 
Delaware to Florida, North Dakota and 


white population only, for other races 
are not known to have taken any part 
in the controversy. 

“It is found that the anti-evolution 
counties, taken together, rank below the 
combined averages of the same states, 
and still more below the United States 
average. For Instance, the 1920 illiter- 
acy flgures for adult whites in Ten- 
nessee are 9 percent for the state as a 


.Sef(^ui 
a^ied to 
Dlackens 
when exposed to 
the fumes. The ap- 
paratus draws a 
strip of this paper 
over an opening 
through which air 
flows. Light shines 
through the paper 
strip in amounts 
depending on the 
blackening, and 
reaches a photo- 
electric celf. The 
detector Is then 
read directly from 


at the top of the mould is nine feet. The 
ingot produced from this mould, a picture of. 
which appears in these columns, will weigh 
247 tons. 


New Way to Detect Poison Mercury- 
Vapor In the Air 

X^ERCURY is from many viewpoints a 
IvA very interesting substuce. Its most 
distinctive property perhaps is that it is 



whole, but 26.6 percent for Macon county, 
the home of the author of the law that 
started the famous Dayton trial.” 



387,596 Pounds Heavy 

T he Bethlehem Steel Company, at its 
Bethlehem, Pennsylvania, plant, has 
just completed an extraordinarily large 


Its overall sise may 
be noted by com-’ 
parlson with the 
figure of a work- 
man who may be 
seen standing to 
the right m It. 
Internally it is 
* enough ^ 


>M a cast Ingot 
l^h will weigh 
I4.6W pounds. 


California. In some stotes, two or three 
counties are involved, on account of anti- 
evolution bills having been sponsored by 
two or more members, or in different 
years. The statistics are based on the 


ingot-mould for casting ingots which will 


casting, as poured, weighed 887,1 
The Imgth of tils easnng is 16H ^Mt; its 
width measured across the corrugations 


the only metal which is liquid at room 
temperature, says Birger W. Nordlander of 
the Research laboratory of the General 
Electric Company at Schenectady, New 
York, the inventor of a new method 
detecting poison mercury-vapor in the air, 
"Even at this temperature it has a notice- 
able vapor pressure which rapidly increases 
with the temperature. Owing to this, 
vapor will constantly be given off from the 
metal and evaporate into the room where 
the metal is confined. If, therefore, mer- 
cury is spilled out on the floor or left in 
open dishes, there will always be a certain 
amount of mercury vapor in the air of the 
room. Even in hi^ concentration the 
vapor has no color or odor, thwefm it 
cannot be distinguished by the senses. 

“Another btereatlng property of mer- 
cury,"conttnues Mr. Nordlander, "is that it 
combines readily with most metals to form 
amalgams, of which those with silver are 
extensively used as fillings in dentistry. 
The incandescent vapor of mercury is rich 
in ultra-violet rays which have found wide 
use in therapy. Mercury has a remarkable 
combining power with organic substances 
like protein^ albuminoids, and fats. Clos^ 
related to this property la the physiological 
fact that the metal and most td ita com- - 
pounds are toxic poison. 

"Due to the qmcifle properties of mar- '' 
cury and its compounds, they have found 
many uses in the - — 


turing processes, exj^osive maiutfartur^ 
catidyris, medidne, dantistry,- desMcal 
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■pparmtui, (luch u rectifieni and lampa), of the building, nevertheleu, it was realized vapor, paper coated vith this chemical is 
manufacture of certain dyes, wool and fur that the public demand for safety would blackened, due to the formation of the men* 
dyeing, carotting of fur, etching of metals, require a method by which a constant watch curie sulfide and selenide. It is possible to 
heating operations, in physico-chemical and recording of the mneury-vapor content use this relationship to make up a colw 
apparatus like pumps, barometers, ther- of the air in the boiler room could be made, scale for the quantitative estimation of 
mometers, et cetera. It was also of utmost importance to be mercury vapor, and by which abnost any 

"The recent development of the mer- able to get a continuous record of the concentration can be determined. For rea- 
cury-vapor process for generation of power, mercury-vapor content in the flue gases, sons in connection with the testing of the 
by which a considerable improvement in "None trf the existing methods were flue gases from the mercury boiler, a tern- 
fuel economy is made possible, has opened applicable since they all are cumbersome perature of 70 degrees. Centigrade, and a 
up a new field for the use of mercury, which, and demand considerable time and skill, velocity of one meter per second have been 
if extensively applied, would require per- Research was therefore undertaken which chosen as standard conditions for the test, 
haps five million pounds per year. [Note; has resulted in a new indicator of extremely The sensitivity of the indicator under these 
Mr. Nordlander here refers to Dr. Emmet's high sensitivity for mercury vapor, and a conditions is such that by changing the 
mercury-vapor boiler and turbine unit method haa been develoiied which gives time of exposure anywhere from eight 
which is installed at Hartford, Connecticut, quick results and does not require chemical minutes to one minute, any concentration 
where it develops at high efficiency 10,000 training to carry out. between 1 in 8,000,000 to around 1 in 

kilowatts of energy. A drawing of this "Briefly, it was found that mercury va- 16,000 (by volume) can be estimated by 
interesting unit is reproduced in these por would reset with fnnhly melted and comparison with the standard color chart, 
columns.— the Editor.) This would neces- cooled sulfur to form the black sulfide. “A portable apparatus has been worked 
■itate increasing by 70 percent the present This sulfur showed a fair sensitivity which, out by which the standard conditions of 
world production and would therefore by however, disappeared entirely after a few the test can be maintained constant. By 
far outweigh any other application of mer- days. It was evident from this that the re- means of this, it is now possible to deter- 
cury in importance. For a safe and eco- activity was confined to one of the unstable mine the mercury-vapor concentration in 
noi^eal operation of this process, it is forms of the element. It developed that any desired locality. The operation of the 
necessary that there should be no leakage, this active form could be stabilized by apparatus is extremely simple and does not 
rince mercury is both poisonous and costly, combining it with selenium, an element require any training or akill. For a con- 
"Although the possibility o' mercury closely resembling sulfur, and ultimately it tinuous and automatic registration of the 
escaping into the boiler room is practically was found that a compound of the two, vapor content, a type haa been developed 
eliminated by a special design in which all with the chemical formula SeS,, selenium by which a record for a whole day can be 
parts containing merci^ are enclosed either sulfide, possessed the highest sensitivity to obtained. 

in the flue or in a housing through which the mercury vapor, being about 200 times as "The latter type of apparatus has been 
air for combustion is drawn, thus insuring sensitive as the most active sulfur. installed at a commercial installation of the 

tte discharge of any leaking vapor outside "On exposure to air containing mercury (Continurd on page 266) 
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Learning To Use Our Wings 

This Department Will Keep Our Readers Informed of the 
Latest Facts About Airplanes and Airships 



Byrd and the "America'* 

P'ACH of th« three recent flights to 
-E-i Europe has its own special distinction. 
That of Undbergh stands out preeminently 
because he went absolutely alone, and hit 
his objeetivo, Paris, "squarely on the nose.” 
Chamberlin will be remembered as the 
first man to carry a passenger to Europe 
and, at the same time to break the long- 
(fistance record. Long before he made his 
flight. Commander Byrd claimed that he 
was seeking scientific results, particularly 
in regard to weather conditions over the 
Atlantic, and there is no doubt he brought 
back with him to America data which will 
be helpful to transatlantic air voyagers of 
the future. 

It is safe to say that, of the three planes 
that have made the transatlantic trip, the 
big tbree-engined Fokker monoplane wbii^ 
Byrd used most nearly approached the 
type which will be developed in the future 
for transatlantic flying. The America is a 
stately and handsome machine, and can 
be picked out of any group of planes in the 


air, because df its remarkable stability 
fore and alt and laterally, which the big 
Fokker monoplanes invariably exhibit. 
Another excellent feature is that these 
planes are aerodynamically so perfectly de- 
signed that they have an inherent ability 
to straighten out instead of falling into a 
nose dive when the ship approaches the 
stalling speed. On looking at the longitu- 
dinal section of the plane, one is struck 
with the great depth of the wing and its 
very blunt forward edge, l^d-tunnel 
exp^ments have shoa-n that this is a most 
efficient wing for any but high racing 
speeds and it is a well-proved fact that in 
a wing of this type, only 26 to 30 percent of 
the lift of the wing is due to air pressure 
against its lower surface, and the other 
70 to 76 percent is due to the negative 
air pressure, or suction, as it is popularly 
called, on the upper side of the wing. 

The graceful appearance of the America 
has not been ginned at any sacrifice of 
strength. A stout metal truss extends 
from the nose through the body of the 
machine, and this served to good purpose 


when the heavy plane made its forced 
landing in the sea, under the skillful hand- 
ling of Lieutenant Balehen. In the nose 
of the fuselage is mounted one of the 
famous 200-hor8epower, air-cooled Wright 
engines — the other two engines of the 
same make being carried in special mounts 
on each side of the fuselage. 

Our line drawing, for which we are in- 
debted to the Aero Digeel, is so complete 
that there is no necessity to elaborate upon 
the data there pven. We draw attention 
to the large main fuel tank, which can be 
emptied and then tightly closed, thereby 
affording large additional buoyancy in 
the event of forced descent upon tho sea. 
Note also the radio transmitting and re- 
ceiving sets in the forward compartment; 
the spacious commander's compartment 
immeffiately behind the main fuel tank; 
and the all-important generator and earth 
inductor compass which served Com- 
mander Byrd so well until, for some un- 
accountable reason, it was thrown out of 
gear over the French coast. 

(Continued on page 268} 
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compartmcnt containing emergency 

SUPPLIES r FOOD, WATER, MEDICAL KIT, 
RADIO, Z LIFE RAFTS, OARS, ETC. 



A cross-sectloiud view of tiie "Amerlcs,” showtnt the dlspoeltioa of tbo eqaipment 
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M ore than a million motor* 
ists are now enjoying the 
benefits of high compression 
through Ethyl Gasoline. In two ways: 

1 Through high compression automobiles,. 

The advent of Ethyl Gasoline has at 
last given car manufacturers the oppor- 
tunity mechanically to raise the compres- 
sion of their engines. For cars now in use 
they can offer, special high compression 
cylinder heads which greatly increase 
performance. 

2 Through carbon formation. By letting 
carbon form in &e cylinders of a car 
of ordinary compression, you automati- 
oally incrMse compression. And since 
Ethyl Gasoline is a high compression 
fuel, those deposits which heretofore have 
meant '^knocking” and power loss be- 
come a source of extra power and driving 
satisfaction. 

Ethyl Gasoline is motor gasoline con* 



taining Ethyl brand of anti* 
knock compound, the ingredi- 
ent which eliminates the 
"knocking^characteristics of ordinary gas- 
oline and makes it a high compression fuel. 

In terms of you and your car, high com- 
pression and Ethyl Gasoline mean a more 
powerful and flexible car, less gear-shifting, 
faster pick-up, less vibration and lessened 
depreciation. In short, a performance and 
economy impossible with ordinary compres- 
sion and ordinary gasoline. 

Ethyl Gasoline is distributed in the 
United States and Canada by responsible 
oil companies. It has absolutely no ill effect 
on the motor or its parts. 

The Erst tankful will prove every 
claim. On sale at pumps which bear the 
"ETHYL” trademark shown on this 
page. There’s one near you. 

ETHYL GASOLINE CORPORATION 
25 Broadway, New York Oty 
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Commander Byrd’i articlea descriptive 
'of hk which appeared in the public 
pnia, are so complete and clear that it is 
suffldent, just here, to touch only on some 
of the outstandiDK features. He was in 
the air for a total of 4S hours, during 
which he estimates that the America trav- 
eled about 4200 miles. Of the three recent 
trips, it is evident that, so far as weather 
conditions are concerned, the Amtriea bad 
the moot difficult and strenuous time. 
The trip from New York to Newfoundland 
was made under rather trying conditions. 
Byrd had scarcely left Newfoundland be- 
fore he ran into the prevailing fogs above 
the Newfoundland banks, and he tells 
us that for 19 hours of his transatlantic 
passage he had no sight either of land or of 
water, being completely surrounded by 
dense, impenetrable fog. 

Acting on the meteorlogical data fum- 
lahed by the Weather Bureau, he rose to a 
heisht of 10,000 feet in order to get above 
the fog banks and the clouds and veered 
somewhat from his intended course so as to 
avoid the storm and secure the advantage 
of a favorable wind upon its outer fringe. 
The wind seemed to have been with him 
during a large part of his trip above the 
Atlantic. He steered for Finisterre and 
was successful in making it; but here he 
ran into extremely bad weather, dense 
clouds, fogs and heavy rainstorms, and at 
this critii^ moment his best friend, the 
earth Inductor compass, failed to fun^on. 

He believes that he reached Paris; but so 
thick WM the weather that he had no sight 
even of the powerful searchlighta or of the 
rockets which were sent up from the 
Bourget Held to aid him. He was over 
Paris with sufficient fuel for another 300 
miles of travel, but in his graphic story in 
the New Yqrk Times, he says, "We must 
have been near Paris twice in the five 
hours of venturing, in pitch darkness, with 
the rain pouring." At this point, with 
the young Norwegian flyer, Balchen, at the 
wbe^ he decided to return to the coast 
and take the least risk of landing upon 
the water. This he did near the little 
village' of Ver-sur-Mer, where, guided by 
the mtit of the lig^ouae, Balchen brought 
^ the shte down. The landing gear was 
stripped as it struck the water 200 feet 
from the beach, but the four men. Com- 
mander Byrd, Noville, Acosta and Bal- 
cben rikacM abore by inflating the emer- 
fsney’^nft and fUsti^Mid ao >»»• nrioua 
injt^ than Aloek, bralat% and in the 
case of Acosta; a fractured ahouldw Made. 


The FUflht to Honolulu 

ALTHOUGH an airplane flight from 
^ San Phtneiaeo to Honolulu does not 
compare either in dlatance or difficulty 
with a fliibt from New York to Paria, the 
recent exploit of the two army offleera, 
Lieutenanta Maitland and Hegenberger, 
la a highly meritorioua performance. The 
distance covered was 2300 miles ss against 
about 3600 miles to Paris, and the weather 
was certainly more propitious than that 
encountered by the' tranaatlantic flyere. 
The plane used was a tri-motored Fokker 
monoplane, practically identical with that 
used by Commander Byrd. 

There was one respect, however, in 
which these army flyere were confronted 
with a far more perilous and perplexing 
task than that of f^g the Atlantic. 
We refer to the fact that the group of 
Hawaiian Islands covns so little space in a 
north and aouth direction, or normal to 
the line of flight, that on the map it looks 
not much larger than the head of a pin. 
Hence, whereas the Atlantic flyers had a 
thouoand-mile stretch of continent to aim 
at, the transpadfic flyers must hit a base- 
line a few miles in extent or, missing 
the ielandi, drive fruitlessly into the un- 
known wastes of the Padfle, until they fall 
exhausted into the aea. As it turned out, 
the navigation was magnificent, and our 
gallant fliers struck the islands "squarely 
onthenoee." 

With that sdmiraUe modesty which, it 
seems, invariably characterises the officer 
pereonnel of our army, these young lieuten- 
anta attributed their success to the splendid 
army organiution and the great care with 
which the equipment, both of the machine 
itself and of the aids to navigation, was pre- 
pared before the start was made. 

The atory of the fii^t, as so admirably 
told by tho flien, Maitland and Hegen- 
berger, in the N«w York Times, is replete 
with interest and rich In technical data. 
Tbs Fokker atonbplaae, epecially strength* 
ened as tiie reault cl prdininary tests, 
weighed mnpty 6600 pounds, and 14,000 
poui^ ae it left the ground. It la ex- 
plained that the flight was decided upon 
long before any prlaaa were offered for such 
a flight. The venture was a strictiy 
military one, and had aa its objective the 
linking of the mainland with our Island 
territory. Of paktUnflar importance waa 
. the new radio hfaemk of which waa 
erected at flamPmciWO-, and the o^ oit 
the Island of Maui. These beacons wero 


to signal the course; the flyers catching the 
signale would be able to cheek their poei- 
tion relative to the direct course as laid out. 

The heavily-loaded plane left the ground 
after a run of about 8200 feet and paswd 
the Golden Gate at a level of 2000 feet. 
The method of determbing drift by 
dropping amoke bomba waa abandoned 
because, with the morning light in their 
eyes, it was imposaible to take accurate 
Bights; instead uae was made of the spume 
left on the water by passing waves, which 
was sighted throu;ri> the floor of the cock- 
pit. The radio-beacon aignala were picked 
up, and proved that they were on their 
course, but after they had been out one 
hour, the sipals ceai^, and at the same 
time, the important inductor compass 
failed to function. Then douda were en- 
countered, and in order to obtain drift 
measurements through observation of the 
sea surface, it was necessary to drop down 
from about 8000 feet to 300 feet, at which 
level they flew for the rest of the day. 
Another attempt was made with smoke 
bombs, but the air was "bumpy" and the 
tail of the plane waved to auch an extent 
as to prevent accurate observations. 

At 800 miles out, the first observatiim 
of the sun was obtained, and by tables pre- 
pared in advance, the flyers were able 
quickly to determine their position. Early 
in the day, the ChaUau-TkUrry was 
sighted, at about half-past two another 
ship, the SoUma, and later in the day the 
President Cleveland. Radio communica- 
tion was established with these ships, and 
from them the position of the plane was 
determined. Darkness was coming on, 
accompanied by thicker and deeper cloiida; 
so they climbed above the clouds to 10,000 
feet for celestial obeervatlons. Here the 
temperature was extremely low and frost 
was affecting the carburetor of the center 
engine, which slowed down and caused the 
plane to settle slovdy to 8000 feet. 

In the warmer temperature, the frost 
thawed out, tho center engine picked up, 
and they climbed back to 7000 feet where 
they obtained further celestial observationa. 
Finding that they wne ahead of their 
■chedule, and wishing to land by daylight 
they throttled their engines down to half 
spe^,. and made for iiland of Kouai^ 
which wu sighted at 6 aju. TheynoW 
circled Koual and Anally, driving ahead 
at full Q>eed, crosaed Kouti channed ind 
Btade w eeay .UndlBf on Wheelw IMd, 
drondng -down et the' north em df 'tth 
Arid. 




They find it pays 
to buy better trucks 

In almost every industry a number of leading concerns 
dioose Pierce-Arrow trucks to the practical exclusion of 
all others. 

The answer is simple. These people, with their accurate 
cost systems, know that Pierce-Arrow costs less over the 
miles and through the years than other trucks. 

They know, too, that the difference of a few cents a mile 
in operating costs wipes out any "saving” in the purchase 
price in a short time. 

These £rms, in choosing the Pierce-Arrow truck consider 
its lower depredation, its higher resale value, and its relia- 
bility— which on just onecrudal occasion may more than 
make up the difference in price. The modem, rugged 
Pierce-Arrow truck does more for less cost in less time. 

THE PIERCB-ARROW MOTOR CAR COmMfiY, Buffalo, N. Y. 

Retee-Anofw 

Dual-Valve i DuaUlgnition i Worm Gear Dnve Trucks 
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Radio Notes 


A Monthly Review of Progress in Wireless Communication 

CONDUCTED BY ORRIN E. DUNLAP, Jr. 
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C. R. Haniui, one of tha invantora of th« loudtpaaker known aa tha “ai- 
ponandal horn,” daralopad in tha Weatindhouaa laboratoriea. WhMi 
teated In PlttabuiAh, tha aounda from tha raproducar ware clearly , heard 
three mllaa away. The raproducar unit la ahown here In the foreground 


by Dr. Frederick W. Zona, the inventw. 
It waa pointed out that heretofore idmoat 
without exception radio tubea have been 
conatructed to operate from a aource of 
reduced voltage, auch aa the output of a 
email tranaformer. 

The aiae of the Zona tube ia auch that 
it can be utiliaed without change, wherever 
general-purpose receiving tubea of the rix- 
volt ty^ are uaed. It fita the atandard 
aocketa. The houae current, either, altar- 
hating or direct, la led by apedally de- 
aigned conneetora directly to two termlnala 
at the top of the bakelite base of the tube, 
which are connected to the two interior 
heating elements. These heaters are not 
connected metallically to the receivw 
drcuit. 

Heat generated in the two heater ele- 
ments is given off to a thimble of nickel 
which is coated with oxides that emit large 
quantities of electrons when the proper 
operating temperature is reached. This 
thimble corresponds to the filament in the 
ordinary receiving tube. A connection ia 


made from the thimble to the two “ 
battery twminala oi the standard base, 
at the mouth and calling out loudly, aa Conning the grid-return connection to the 


.. in a quarry or a ^en. The sound is’not receiver. It ia this method of connection 
qualified but is given impetus on natural that makm the new tube appUcable to jmy 
luritne j, receiver without any changes in wiring, 

diitance. according to the inventor. The other 

elements within the tube are the customary 
grid and plate. 

The heating elements consist of small 
tungsten wire coils, wound on refractory 


New Tube Works on 
Alternating Current 


An “Exponential Horn" 

ANEW invention called the 
^ aantial horn," which is said to hurl the 
natural vcdoe or tones of musie aeroas a 
distance of a mile without distortion, has 
been demonstrated by the Westinghouse 
Electric and Manufacturing Company. 

The muaie of famous bands, orchestras, 
singers and choirs waa repi^uc^ through a radIO vacuum tube designed to take tubes. According to Dr. Zone the beaten 
tile nw by means of a phra^ph £\ fli»msnt and plate power from are designed to safely withstand voltages 
from the Weatingho^ Building. I^tenen 0, alternating current of 110- 100 percent in exceas of voltages suppled 

three quurture hewd flMting aiinpis in the wiring by ordinary lighting circuits, 

over the v^ey the lowest tones of t^ of tha set has been Introduced in New York {Continued on pave 271) 

organ and baas boms and the shrillest 
tones ot the piccolo, in perfect harmony 
and dearness. They heard a redtation of 
Kipling’s “Boots" and “Gunga Din" by 
phonograph distinctly and naturally. 

The new horn ia the invention of Clinton 
R. Hanna and Dr. Joseph Slepian of 
Pittsburgh, They have obtained a patent 
on the horn and expect to have it put on a 
commercial basis. 

The secret ol the volume lies in a mathe- 
matically precise enlargement of the tone 
chamber so aa to allow the tone sounds to 
"get a grip on the air.” The volume and 
darity are due to the construction of a 
tone chamber four feet deep and one foot 
wl4e. The inner nature ia the secret of Dr. 

Slsf^ and Mr. Hanna. However, other 
enf^neers said the tonal chambw possibly 
wa)i constructed with shafts, so that tiiere 
was ttt^ need of ampUfieation or “push" 
to jhit the sound waves on the air. When 
aiBtplifleation or electrical energy is em- 
tdofod, titers always is distortion, accord- 
fnato ^igbem. 

TN ekponential horn is four feet square, 
ya4 H opsrates <hi leas electrical energy 
than i| requifWd to operate the ordinary 
radoloudBpeskar. 

(MyiHi E;; gwiral engineer of the 
WwAINApMa: ex|da^ the 

jmet]de of tin euMMBtial horn by com- 
paring its operation to oup^g the hands 



MerfmltoEtby]^ Bauer of New Yortuair^ 
tiMoabtaiM for a radio set. ^oUn wood vaa naad in the ooMtmotloii. 
The Sana aarye to rsfloct the aounda from a amaU loodepeakar wlthhi 
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fmlBMUr# ThrMTearCuaranlM | 

* Shipped dlfMt iMfli oorfactonr at 
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No Battariet, Chargart or KBmlnatora 
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ALL ELECTRIC RADIO 


7 Tabes— Single IHal Set 


10096 Blwtric RatUo »»iiSTIngrBf!S” 

At lastl The radio you’ve dreamed ™ ah FWfnV e.H:n t. 

about 1 If you have dectiidtr in your home Metr^^e R^O b 


about I If you have dectiidty in your home 
you can now really enjoy coait to coiet 


a 7 tube, sin^ dial let Only the hi^eat 


TTie Metrodyn. AH Ele«rio fa n pal, gen. giie of cabinet, 28 in^ long, 13 inchea 
nine batteryleia radio act. Simply insert the de«>, 10 inches bi^. Haa elect^ly H ght^H 
plug in tbe aocket, pres the switch button diuso that you can log atatlona in the daifc. 
and “tune in." You could not possibly buy a Only one ^ to tune in all stations. Excd* 
better radio let than the Metrodyne AH lent tone quaUtlea-^wondaful volume— 
Blaetrie^ no aatter what price you paid. very aelectiva 

CostsLtssThanMogtBatterySgtg 



. OoaMS to m diMi Mm tb* fuUrr. Ito tow e oat 
brinn it down to the of on '’"•'“W'bjWonr 

■etWe an is eenSdeat that you will be do- 

iKtod ^ ji r fa U 

&lp tt to row Mae M tUrtr San* 

MatiUl-yoatoKitaeJudie. 

mc'ocdiPANY 

Oipt; Htdriwgs, lllhMto^a|N > 


w 







sciVNirirtti AMEtttCAU s^t^mrnnm 



A Department Devoted tb the Advancements Made 
, in Industrial and Experimental Chemistry 

CONDUCTED BY D. H. KILLBFPER 


InterciTitalline Corrosion 6f Metals 
f^RBQUENTLY the fsilure of neUla 
I. ...jed by corrosion of the Isyers 
between the minute metallic cryatala 
forming the maaa, according to Henry 
S. Bawdon of the National Bureau of 
Standards. In discussing, before a re* 
cent meeting of the American Chemical 
Society, the problem thus presented, Mr. 
Rawdon concludes: 

"In general, any practical remedy for 
the trouble must be along one of two 
lines. The stress acting on the metal, 
whether internal or externally applied, 
may be reduced considerably below the 



yMd point of tiia aasteL Meet of the 
ibdost-tlina latMNratenr testa have shown 
that In enUr to pMiwe fhlliire within 
a reasonable time tn the laboratory, the 


metal must be stressed close to its yield 
point The praetieal solution of the 
problem of corrcM^on cracking in wrought 
brasses and other copper alloys has been 
along this line. The oti 
reduce the corrosive attacK eicner ny 
protective coatings, as in the case of 
duralumin, or by preventing so far as 
possible the formation and accumulation 
of the corrosive solution, as in the treat- 
ment for the prevention of "caustic em- 
brittlement” of boiler plate. There ap- 
pears also to be a possible third solution 
applicable in certidn cases, which de- 
pends upon a change in the structural 
conditions in the alloy, particularly as 
related to the grain boundaries, by suit- 
able heat treatment or possibly other 
processes.” 

Tear Goa as a Fumigant 

T he weapons of chemical warfare 
are being more and more widely ap- 
plied to peace time problems, and the 
latest Investigation of this subjert has 
been conducted by Hoyt and Ellenberger 
of the Larkin Company, Buffalo, New 
York. These investigators have studied 
the effects of ehloropicrin, a well known 
tear gas, when used for fumigating 
foodstuffs. The conclusions of their re- 
searches, as reported in Indtutrial and 
Engineering ChemUtry, follow; 

"Food piquets expos^ to commercial 
fumi^tions with ehloropicrin were ap- 
parently undamaged in any way. The 
foods tegted included (1) flour, cocoa, 
macaroni, rolled oats in paper bags, and 
lard and butter in one-pound car- 
tons exposed one week to a concentra- 
tion of 0.8 i^nnd per 1000 cubic feet; 
and (g) raisina, prunes, nuts in shell, 
nut moats, Utrd, and nut margarin ex- 
posed In open eentoiners for one week 
to a eencentratioa of 1.S8 pounds per 
1000 cubic feet 

“Germination tests on buckwheat, 
com, oats, sunflower, and wheat showed, 
that ekposure for one week to a concen- 
tration of 0.8 pound of ehloropicrin per 
. 1000 eubic feet hod no detrimental effect 
on the germinating power of thesa seeds, . 
the germinating power of wheat and 


buckwheat being even somewhat im- 
proved thenby. 

"It should be emphasised that the 
limited experience gained from these 
does not warrant i 

jiniu conclusions concerning uosages, 
method of application or effectiveness of 
ehloropicrin against various species of 
insects. Much additional data on fumi- 
gation tests under a variety of practical 
conditions must be accumulated before 
ehloropicrin can be correctly and prop- 
erly evaluated as a fumigant. We b^ 
lleve, however, that ehloropicrin has 
great merit as a fumigant, by reason 
of (1) the protective warning produced 
by its lachrymatory power in high di- 
lutions, (2) the fact that it appears 
{Continued on page 276) 
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for the Wabash every day 


TN the past year the Wabash Railway has fur* 
X ther improved its fre^ht service by the iiutal' 
latioa of l^tematioiial Chain>Drive Trucks and 
a battery of All-Steel Semi'trailen. 

This truck and trailer equipment is operated 
for the Wabash by the Arthur Dixon Transfer 
Company, one of the oldest in the country. 
These trucks and trailers are on the job ten 
hours every day and they are saving as high as 


72 hours per shipment and replacing hundreds 
of trap cars and Une cars every month. 

The Wabash is using International Trucks at 
many points in many capadties and so are all the 
larger railroads of the country. And that is easy 
to understand; International Trucks have been 
giving good sei^ce for twenty-three years ^wt as 
other products of the Harvester Company haye 
been giving good service for almost a century. 


INTERNATIONAL HARVESTER COMPANY 

o? AMKRICA 

606 So, MICKIOAN AVB. UnooupomaTin) CHICAGO, lUU 


INTERNAnONAl 




Stpttmbtrrnr 


m. 8CllNtl*lC AMBRIOAN. 

Applied Science for the Amateur 

A Department Devoted To the Presentation of Useful Ideas 
Material of Value To All Will Be Found Here 

CONDUCTED BY A. P. PECK 


Practical, Homa Made Survayor’a 


M r. W. T. RHODES, resident en- 
gineer of the California Highmy 
Comniasion on the Yosemite road, has 
Inyented a device for croea e o ctionlng 
and slope staking, which saves the anr- 
veyor's time and labor. It consists of 


ting slope stakaa, reference points from 
center Una, or re’establishlng the center 
line from reference points. A three- 
man party ean han^e eflielently the 
work in monntainons and ragged coun- 
try. The inatrnment replaces the tran- 
sit in the method of taking cross sections 
by slope angles and slope measurements. 


a simple arrangement or scales on a 

staff or rod, combined in soch a manner T«ang Ston^Battery Electrolyt* 
that disUnces to a point vertically and AT bee^ atonge batteries of the lead 
horixontally are readily obtained graph- ^ plate-acid type are comparatively 
leally when the slope distance is known delicate' pieces eff equipment, despite 
by measurement their also and great weight Often it 



Thla simple surveyor’s instrument is light and portable, and can be set up 
alnoost Instantly. It Is very much easier to handle than a transit 


On this instrument horisontal and 
vertical distances, representing respec- 
tively the base and altitude of a right- 
angled triangle, are read from scales 
on a movable are turning about a hori- 
sontal axis pin at a definite height 
The slope distance, which is the hy- 
pothenuse of the triangle in the ease, 
la then read on the fixed vertical scale. 
Turning the arc and sighting at the 
point whose elevation is desired, deter- 
mines the vertical angle: this is the 
pHnelple on which the implement works. 

The operation of taking cross-sections 
consists of setting the instrument on a 
station or point whose elevation is 
known. The instrument is first plumbed 
by means of a rod level attached to 
^ staff. It is then held steady in 
tUa position by a man who also holds 
Am tape. The obeerver eights on the 
point or rod held by the rodnum, who 
boldB tha sera end of the tape. The arc 
la damped in position and the slope 
naaprement la taken with the tape. 
Applying the elope measurement to the 


takes only a slight irregularity of the 
composition of tte electrolyte to cause 
the battery to give unsatisfactory ser- 
vice. In a recent issue of Power, Hr. 
Anthony N. Christopher tells how the 
electrolyte may be tested by very simple 
means. Hr. Christopher writes in part 
as follows: 

"Storage-battery equipment of power 
plants is usually quite expensive and 
has a comparatively short life. While 
a slight abuse in charging or discharg- 
ing is sometimes unavoid^le, the worst 
enemy of a battery is an impure electro- 
lyte. For this reason only pure dis- 
tilled water and battery sulfuric acid 
should be used. Water from a faucet 
may contain traces of minerals. Iron, 
jdatiaum, cappv, nitrates and chlorine 
in tin. solution are humful to the 
battery : in a greater degree than any 
other Impurities, and doubtfnl water, 
add or clectrdyte should be tested to 
determlite if K contains any 'trace of 
these substances. 

"Iron is ons of the chief enemies of 


raMkml bwlsontal distances dl- 
reeUy frou tiw respective scales on the 
are. 

: the device can be used equally wen 
for original or final cr os s s e c tions, set- 


for this ;netal, neot^ise a small amount 
of the deetrdbrte Udth ammonia. Then 
add an equal asoount of hydrogen 
peroxide and boil After thus heated, 
mix with ammonia or caustic potash 


until the liquid becomes alkaline. The 
forming of a brownish red precipitate 
shows tha presence of iron in the elec- 
trolyte. 

"The slightest trace of platinum in 
the storage-battery solution causes local 
action, and it is evidenced by gassing 
of the battery when on open circuit. 

"Hercury in itself does no harm in a 
battery, but it often combines with other 
Boetals to cause local action, and if in 
sufBeient quantity, it may amalgamate 
the plates. To a sample of the electro- 
lyte add lime water. The formation 
of a black pradpitata indicates mercury. 
Another test fw this metal la to add 
a solution of potassium iodine to the 
electrolyte. If it contains mercury, an* 
olive-green predpitate wiD be seen. To 
a sample of electrolyte add amomnla 
slowly, and if there is copper in the 
solution a bluish white preoipiUto will 
be obtained." 


ControUlng Wheat Smut 
(^ONTROLLlNff wheat smut by the use 
^ of a homfr>made device such sa the one 
illustrated is an easy matter. Copper 
carbonate dust is placed in the barrel and 
the Ught, fluffy powder is mixed with the 
seed wheat so that a light film is applied to 
every kernel. Inside the barrel is a board 



Seed wheat can be quidtb Seated 
for smut prevention In this barrel 


fastened at right angles so that it can 
bring about a bettsc mixing of the eeed 
and the dint. The handle le used for 
turning the barrri until tiw whrat and the 
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don^ fool 



yourself 




Decency demands it 

Don’t fool yourself by think* T Immediately and effectively, 

Inft that you never have hall- ria^itosis * ^*terlne combats unpleas- 

tosls (unpleasant breath). ^ | ff Urbwi nay ant odors arising from teeth 

The worst offenders are IXaJthat about and gums, the most com- 

usually unaware of It. You, into the shop mon source of halitosis, 

yourself, can never tell. now* bltto antiseptic essential 

Therefore, common de- than barbers? oils combat the action of 

cency demands that before Fact io face evidence bacteria in the mouth, 

meeting people, you put yourself on Better keep a bottle handy in home 
the polite side by the use of Lbterlne. and office so that you may never offend. 
You simply rinse the mouth. Lambert Pharmacal Go., St. Louis, U.S.A. 
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All for One 

yin Advertisement cj 

the American Telephone and Telegraph Company 


A SLEET stoim descends, Q U aU consthiction and prac- 
canying down trees and tice are standard, so that 

wires. A wind turns out- men and supplies, when 

law and blows down a pole line, necessary, may be sent from one 


Or some swollen river rampages 
through a circuit of destruction. 


state or company to another. 
There are twenty-five Bell 


But wherever angry nature Companies, but only one Bell 
attacks the Bell Telephone Sys- System— and but one Bell aim 


The Soientifio American Digest 

(ConHsKAi/rofli pays 266) 
mercury boQer (Hartford Electric Lieht 
Company, Hartford, Connecticut,) to give 
a permanent record of the mercury-vapor 
content in the flue gases. It has given very 
satisfactory service and proved to be a 
valuable instrument for the control of the 
idition of the boiler, having made it 
possible to show that during a long period 
of teats the leakage of mercury from the 
boiler is negligible. The sensitivity la 
;h that the introduction of a few drops of 
rcury into the furnace will immediately 
be registered distinctly by the recorder. 

"In a similar way tiie concentration of 
mercury-vapor in the boiler room has been 
watched, and as expected, it was found to 
be so low that any danger of poisoning is 
practically out of the question. In this 
connection it might be interest to men- 
tion that it was found that if water is 
poured on top of mercury, the rate of 
evaporation of thy mercury out in the at- 
mosphere is considerably depressed. Wher- 
ever mercury is left in o]^ dishes it should, 
therrfore, be coveted with water. 

"Sometimes in repair jobs, it is necessary 
to work In places over mercury. Experi- 
ments have shown that in such cases com- 
mercial gas masks with a canister filling 
containing activated charcoal, like the 
Burrell gas mask, are very effective In re- 
moving all mercury from the air and there- 
fore in eliminating air danger of Inhaling 
mercury. Since a means of detection of a 
danger is always a pre-requisite of iU 
trol, it thus seems justiflable to hope that 
the health hasard, as already in the case of 
the mercury boiler, so eventually in other 
Industries where mercury is us^, is in a 
fair way to be diminished If not quite done 
away with.” 


Tfae New Inside-Frosted Electrlc- 


tem there are repairmen trained 
to meet the emergency, and 
everywhere trained in the same 
schools to the use of the same 
efficient tools. Supplies of sur- 
plus equipment and materials 
are kept at strategic points 
whence they may be rushed by 
train or truck to the devastated 
area. 

Throughout the Bell System, 



and ideal; stated by President 
Walter S. Gifford as: 

“A telephone service for this 
nation, so for as humanly pos- 
sible free from imperfections, 
errors and delays, and enabling 
anyone anywhere at any time 
to pick up a telephone and talk 
to anyone else anywhere else in 
this country, clearly, quickly 
and at a reasonable cost." 


fS.000 to 110,000 yctrly In i biulncN of your own— msny I 
*ra iB^ni It In the New ProicMton J foot correction, 

- Mt modlal not cUtopody. Optnini* everywhere with 
■U the trnde yon con attend to; eaay terau for llcenre and I 
Mliilns by mail; no fnrtbcr capital needed, or looda to I 
buyinoasHcyoriolieiaiis. WHu today for fall deUila 
aTBPHBNSON LABOSATOKY K 



SCIEHTISTS-INVENTORS 

SdentiSc tppatttva sad initnimenti boUt to meet 
your re(»ipeneuta| Eapcrimeotal and model work of 

MS — M SS., ■mrttipb N. V. 

Fonaerfy fiutmawn/ main far tht Kockt- 
fOtr IniHhM /hr ttiilut Rtutrek 
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on the inside, have become common, 
many readers are inquiring whether 
there is not a considerable loss of light, 
due to the frosted surface. The loss Is 
about 2 percent greater than that In the 
?laln bulb of clear glass. The loss in 
;he case of the old, outside-frosted bulb 
was from 6 to 8 percent. 

Why the old, plain, non-frosted bulbs 
lave been supplanted has been explained 
py the American Institute of Electrical 
Jlngineers in the following manner: 

"For many years lamp engineers 
realised that a lamp frost^ on the in- 
side, instead of on the outside, would be 
very desirable. It would not only pre- 
sent a smooth outside surface and be as 
easily cleaned as a clear lamp, but a 
lighter frosting would suffice, increasing 
the eflkiency. The trouble with the idea 
was, that when a lamp bulb was frosted 
on the inside, it became as brittle as an 
egg shell For 20 years engineers 
wrestled with this problem to no avail, 
until Marvin Pipkin, of the General 
Electric Company at Nela Park, solved 
the difficulty. The method is simple. 

"A strong solution of acid Is first 
■prayed into the bulb, which etches it. 
In this condition the surface of the glaeS 
is made up of irregular little projec- 
'iiione with -many aharp angles. While 
the glass le still In this state It is ex- 
tremely weak, and a slight presiuro or 
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came, and is the best tobacco 
I ever smoked justice * 


convincing pniie (or Old Btiif Tobtcco 
^ from inch a ptM imoker means far more to 

Qy jj 

[ tke old Bca^ 
i comfort ot pipe 


O mm lufcii I ■nuscr mwu 

)ro« ttian an^lung ve can uy. < 
bringing back to pipe imokers alt of tk 
contentment, satisfaction and solid com 


smoking. Van multitudes — men vkoae opinions 
ma^ be divided on a thousand sub|ecta — are united 
on this wonderful smoking tobacco. 

Light up your pipe — filled with Old Bnar 
Tobacco. Draw in its npe fragrance, its full, pleasant 
aroma. Smoke it awhile. En)oy its natural tolucco 
taste, its rich bodj. Notice how cool it u— and 
how extra smooth. 

Yeats of scientific knowledge in the art of mel- 
lowing and blending and generations of tobacco 
culture have gone into the production of Old 
Briar Tobacco. Step by step Old Briar has been 
developed — step by step perfected. 

Of all the pleasures man enjoys, pipe smokug 
costs about the least. 

TODEALEKS: ftjtmi 


letUhtm 1 ftt, S>.M Sj.m. If fur jtk 


jy. •f- 

ftiM nptltr r ut h r’itmm. 


UNITED STATES TOBACCO COMPANY. RICHMOND. VIRGINIA, U. S..A. 


*Thc above unsolicited 
praiR is from a judge 
who used thu coupon fSf 


IF YOUR DEALER DOES NOT HAVE OLD BRIAR i 

MdUriioeupaatatMtad8talnTol)wx»Co.,Kicluac]ail, Va., U.S.A. I 
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Non-Skid Hi-Type 

Bfdlt for AU-Aroimd Tracking 

Noa^d Hi'Type 'Ilrei ure reoommraded for any truddng 
‘service that demands a balanced combination of the three 
essential truck dre qualities— Cudiion,Tracti(»i and Mileage. 
They are built in a complete range oi sizes foom 4' to 14' pro* 
viding sinide or dual e^pmeot, as conditions warrant, for 
trucks and trailers of pra^cally any size. The non>skid tr^is 
eqiecially designed with large units to give the tire moretrac* 
tim sur£Bce.Thede<^grooves increase me cushioning qualities 
and keep the action near the surface where the heat is quickly 
dispelled. Your Firestone Dealer has a foil line of specialized 
tmiw tires widi which he will save you money and serve you 
better. See him today. 

MOST MOLES PER DOLLAR 

Ttrettotie 


bump Is sufAcirat to shatter it. So far, 
the process Is similar to former attempts 
at inaide froating. The difference lies 
in the strengthening process, which is 
the application of another acid solution, 
somewhat weaker than the first. This 
second treating rounds off the sharp 
edges and minute projections, giving the 
glass an appearance, under a powerful 
microscope, of being made up of tiny 
hemispheres. The bulb la now strong 
again— just as strong as it was orig- 
inally. 

“IMffnalon of the light by the Inside 
frost is obtained by prismatic refraction 
with comparatively little loss. In fact, 
the inside frost allows an even greater 
portion of the light to pass through than 
does a similar frost on the outside of 
the lamp. This is due to the fact that 
the multiple internal reflections are not 
so numerous in the inside-frosted lamp 
because the rough, interior surface does 
not reflect any considerable portion of 
the light back and forth inside the lamp, 
as happens with the outside-frosted 
lamp. Moreover, the relative absorption 
of the inside frost does not increase so 
rapidly with the life of the lamp as does 
that of other diffusing media." 

WlndmlU Power 

"T'HE coat, therefore, of windmill-gen- 
I erated electricity, either for small 
lighting or for small power purposes, is 
quite reasonable and such as to justify 
a wider nae." This quotation is from 



SCIENTIFIC AMERICAN 


269 


wen tested, m far as the report indl* 
cetet, but thoM of onr readers who, 
Judfinff from onr mail, take keen inter- 
est in the question of windmill power, 
will doubtless And much information of 
interest in it, despite the recoernized fact 
that many conditions, both economic and 
technical, are not the same in America 
as in England. The report forma a 63- 
psge pamphlet with several excellent 
plates. 


1 dieticians, health authorities and the 
possessors of young offspring have been 
BO deeply concerned for the last few 
years, is nearly tracked down to its 
original source. The younger genera- 
tion will be - interested to know that a 
preparation many times more potent 
than cod-liver oil to prevent and cure 
rickets is ready to be tried out by physi- 
cians. 

Scientists here and in Europe, work- 
ing in more or less collaboration on the 
problem, have come to the same conclu- 
sion, says Dr. Alfred F. Hess of the 
College of Physicians and Surgconi 
Columbia University, that the t 
rachitic vitamin D is formed when 
tain sterols, a group of substances i 
ilar to fats, widely distributed in the 
lower plants, are exposed to ultra-viol' 
light Both Dr. Hess and Drs. 0. Rose: 
heim and T. A. Webster of the N. 
tionat Institute for Medical Research in 
London have collaborated with Prof. A. 
Windaus of Gottingen University in Ger- 
many, who has been engaged in research 
on the chemical problems involved in 
the isolation of the anti-rachitic vitamin 
for several years. 

About two years ago Dr. Hess re- 
ported that cholesterol, occurring in all 
animal fats and oils, and its counter- 
part, phytosterol in vegetable foods, 
after irradiation with ultra-violet light, 
was the substance actually responsibli 
for preventing rickets. Irradiated chol- 
esterol in very much smaller doees would 
produce the same results as cod-] 
oil, only one millionth of a gram b „ 
necessary to protect a rat from rickets. 

Now, however, another step in the 
pursuit of the vitamin has been accom- 
plished. The English workers, as well 
as Dr. Hass and Prof. Windaus, all be- 
lieve that it is only a small portion of 
the cholesterol which is activated by 
ultra-violet light This is an allied sub- 
stance called ergosterol. This compound 
is widely distributed in lower plant 
forms and only very minute quantities 
are needed to protect laboratory animals 
from rickets. 

. “It was found,” says Dr. Hess, “to 
bring about a healing process of the 
bones when even as little as three ten- 
thousandths of a milligram per capita 
daily was given. In tests in which ir- 
radiated choleeterol is fed, it has been 
found tiuit apI)roximataly oAe milligram 
is needed to initiate healing. Other ex- 
perinoMts will be undertaken to ascer- 
teln the ralattonihip of ergosterol to 
choleetawoi and the extent of its distribu- 
tion fa the aniinat bo^.” 

Thrpfadtienl valua of the dtaoovety 
oMoantnjbed ibrfa Oee In the feet 
H ^ now to dbqiwoM 



Motorists 

Csrty s Bulinc Au- 


ll Autow- 

lock. BotbsKDiadr 
of Yellow Strand 
Aak your scceworj 
dealer. 


This great dredge “pans gold in western 
waters, very much as did the miner of 
mbre romantic days. 

Soil from the river bottom Is scooped 
up by the chain of traveling buckets 
and carried inside, where it is robbed 
of its gold and literally thrown outside. 
Wire rope plays the important part of sustaining 
and handling the “bucket ladder.” The work 
is severe; the prime reason why Yellow Strand 
is so generally used. 

For economical hard work, Yellow Strand is 
supreme. The single strand of yellow is your 
protection. 

This pioneer wire rope company also makes 
all standard grades for all purposes. 

BRODERICK A BASCOM ROPE COMPANY 
M North First Stroot, St. Louts. Mo. 


%]low Strand 

WIRE ROPE 
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^ Tht tstmial tf an instrumm «/ mtantri- 
mint yon uU is that it toll tht TRUTH 

No metchut would ioteotiooullr «e!l eleven egp and tell 
the buyer it wm • full down. In letlina ttieoufic iiutni- 
ments ci meMureneot the obligatioo it jutt m acetirite— 
ibt human liic and buaineti life today often depend on the 
accuracy of the ioitnimentt with which we jmieci it. 
The d^elopert of the thermometer -Ottc painttaking 
tcieotitu latltfied with nothing bat accurate truth. The 
men who make the ditcoveriet of those ancient pioneert 
available and useful today ate )tttt aa painstaking and 
faithful in their insitteoce on nothing but utter accuracy. 
There it scarcely an induttty where tome of the eight 
thousand atylct of T}t$t Instrumenta are not used. Thera 
is scarcely a human activity but where Tjttt is making life 
safer, healthier and mote profitable. Such a condition im- 
plies vast responsibilities— how these responsibilities are 
met is indicated by the faa that men of medicine, of 
aeience, of industry demand Tyttu 


PATENTS 

TRADErMARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

Amch tt i tSnet /Mfi vid fk &M(Ce Aumitm 
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TOWER BUILDING 


VAN NUYS BUILDING 
L>tAntA$,CJ. 


' Booln and Information on Patenta and Tfada-Marka l>jr Request. 
^ Associates in All FmeignCountrwi. 


liver olL Hitherto It has been the prae- 
tiee to resort to stieh general maizes 
as sunlight and a diet of foods known 
to eontdn anti-raehltlc elements. A 
Gsrman authority has suggested that 
one of the consequences of this research 
will be to put oleomargarine products 
on on equal basis with butter and cream, 
for the irradiated oleo will now have the 
same antl-raiehitic constituents as real 
butter . — Scifnee Service. 

Vanadium New Member of World’s 
Metal Family 

T he addition of a new metal, vana- 
dium, to the world’s resources, is an- 
nounced by J. W. Harden and M. N. 
Rich, research aclentlats of the Westing- 
house Lamp Company. 

Vanadium has been known in Its com- 
pounds for a long time, according to 
Dra. Harden and Rich, but in spite of 
a century of efforts on the part of chem- 
ists, no one has previously been able to 
produce it in its pure form. The method 
employed by the authors is to heat a 
mixture of vanadlc oxide, metallic cal- 
cium and calcium chloride in an electric 
furnace for an hour at a temperature of 
nearly 1400 degrees, Fahrenheit. After 
cooling and stirring the resulting mass 
in cold water, metallic vanadium is ob- 
tained in the form of beads. 

"The beads of vanadium are very 
bright, have a steel-white color and are 
quite malleable, soft and ductile,” say 
the authors. "They can be melted in a 
vacuum in a high-frequency induction 
furnace, rolled into wire and worked up 
into other shapes. Aa far as analyaia 
can determine, they are 99.9 percent 
pure metal. 

"There is no known use for this new 
metal at present, but undoubtedly it will 
have aperial properties that will make 
it useful. Tungsten, for example, was 
once a useless metal, but la now of in- 
estimable value for filaments in incan- 
descent lamps, for high-speed tool-steel 
alloys and many other purposes. Vana- 
dium may, in time, prove equally ser- 
viceable."— Setsnes Service, 


Wild Duck Wears Legband Over 
Twelve Years 

T he growing practice of bird banding 
is revealing surprlaing initaneea of 
the longevity of birds. The United States 
Biological Survey Imui recently received 
k “return reeo^” of a pintail duck 
treated for duck sickness in Utah by 
Dr. Alexander Wetmore of the Smith- 
sonian Institution back in September, 
1914. The dock was cured and released 
by Dr. Wetmore after having affixed to 
it Biological Survey band No. 619. In 
October, 1926, the bird was shot by 
H. W. Seybert in California, showing 
that the band had been carried for over 
12 yean. Since the duck was a fnll- 
grown bird fully a year old when it was 
released it must have been at least 13 
yean old when shot. 

Scientists commenting on the incident 
in the ornithological Journal, Condor, 
consider It “a most remarkable record 
in view at the fact that each aeaaon it 
had rnn the gauntlet of hunters and alao . 
had escaped the poiaonoos alkali areas 
where many thouaonds of dqcka die an- 
nn^y fnm duck aiekness, other 
natural enemias.”>^«j<iws Stnwo. 
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Radio Notes 

(ConUnwdfrtm page ttO) 

Wh«n operatini from lightlne circuita 
lupplj^K no volts direct current, both 
'A" and "B" batteries may be eliminated, 
liie 110-volt current is applied directly to 
:he filament of the tube and the same vol- 
Mge, vrith a simple filtering device, is 
itilised to supply the plate voltages re- 
lulred. The tube operates at maximum 
'ffidency at approximately SO volts plate 
MtenUal. This makes it impossible to 
>um out the filament of the tulw by short- 
iireulting the “A” and “B" cireuitsr as 
:he two voltages are practically equal. 

Dr. Zons’ laboratory tests are said to 
ndlcate that the vacuum and operating 
;hancterlstics of the tube become more 
iesirable u the tube life increases, prlnci- 
>dly because the operating temperature of 
he active oxide on the coated cylinder 
loes not become excessive. This condition 
s conducive to long tube-life. A receiving 
lemonstration was heard, utilizing a tube 
:hat was said to have successfully with- 
itood 220 volts on its filament for several 
dnutes. Tests have also shown that no 
lecrease in signal strength occurs until 
Usment voltages of less than 75 par- 
ent of the rated 110 volts are utilized, 
nuctuatlng line voltages, therefore, show 
jractically no undesirable effects. 


Steel Sheets 



How Maroool Beam Dodges Sunlight 
INVISIBLE 
^ sweeping ai 

with London as the central point of radia- , 
tion, now encircle the globe in the twinkle < 
of an eye. Picture a great lighthouse in i 
London with a beam sufficiently powerful 
to sweep around the earth, and that, in ^ 

Sm^ta ^to*^n"lt^*o^ret^^° b^ur^ and widcst adaptability. We manufacture a full line of 

Ei^nd, Austri^ and India. ^ ^ 

Apollo and Apollo-Keystone Copper Steel 

GALVANIZED SHEETS 


S HEET STEEL— the material of exceptional utility, is 
rapidly gaining in popularity in all lines of industry and 
construction. Sheet Steel combines service with economy 


Three masts 260 feet high hold slolt the 
aerial wires from which the beam it directed 
to Auatralia. Five maats 287 feet in height 
are uaed for the service to India. The 
radio reflector, which concentrates the 
waves in the desired direction ss the re- 
flector of a se|u-chlight directa rays of light, 
consists of 64 vertical wires. The reflector is 
located behind the aerial at a distance one 
quarter of the wavelength used. The 
beam is projected from the aerial system 

“iXSSS For macWocry conatroction ,md 

once the message la i^ven the right diiec- parts — automobiles and trucks, 
powerfult««or..thrjd>ers,har- 
when traffic ia sent east to AustrsUa, the vester combines, implements for 
i^te of the ^m U ac^ nortt-ceni^ jjjg agricultural and the indus- 
' Europe, southwestern Asia and India, ^ , F ,, , , , 

following the great circle tdward the tnal fields; and for lines of re- 
Anttpodea^he exact p^on of Which is manufacture and general build- 
near the Uanda of that name aoutheaat • ^ ^e i • 

ofNw Zesisnd. - mg construction, this Company 

After shooting out from Grimsby, Eng- ig the leading maker of Black and 
land, the beam widens until ft reaches its 
maximum width of 16 degreea and then 
contracts until it strikes Australia. The 
beam naturally follows the shorteet— in this 
caw the eastern— route, which is about 
10,500 miles. But transmiadon is not 
alw^ easisst by the shortest way, and 
at sunriat in Bn^aud the atternetlve 
wsatem route— aerOie the Atiantlo and 
Paeifie-is naed, the dlstanea on the great 
tMi in thia eaM balnf 


Black Sheetfl Blue Annealed Sheets Eleotriool Sheets 
Full Finished Sheets Automobile Sheets 
Enameling Sheets Furniture Sheets Stamping Stock 
Formed Roofing and Siding Products 
Tin and Terne Plates, Etc. 

GalvanizedShccts.SpccialShccts, 
Tin and Terne Plates for every 
known use. Where resistance to 
rust is important, as for roofing, 
siding, spouting, culverts, flumes, 
tanks and similar uses, insist upon 
Keystone rust-resisting Copper 
Steel. Sold by leading metal mer- 
chants. Write for Facts booklet 

SHEETamniNPMTECOMRWlC 
rxiyLCtllvi^x G^Oices:FndBaildii$fithl><<^ 

Qradt ^hccu and ^Plates for evn^ nquirment 
m DJinucr lAuti omenw 
llairYMk 

" ty. ir«v roifc Cfty 
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INSA-LUTE 

AIMIESIVE CEMENT 

(UquU PomUln) 

I *‘SUeln lika Cold Soltbr" 
r TrU Cmit-ast-simm^ » CMt 
TCCHNKAL PRODUCTS CO. 


CHEMISTS 

Our new catalog liating 5000 
Chemkala, 2500 illuKrationa 
Laboratory Apparatua and 1000 
Hooka wnt on receipt of SOc. 


^KtAWlNG 

nAWATTO 

FORTUNE 


INVENTIONS PERFECTED 
MODELS MADE 

In ■ fully equipped machine ibop 

Miuuhtiwi nw, Te*. and num el PhcUm 
L af nanuMun and od w pear /Klerp 


(it Hafed overlooked' the 

i JS wmtih oT w^th— ^hich 
^ll^^iPKSV Uj Ulustrates » truth. 

EARN $200 TO $SO0 A MONTH 
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fading begimi, aend a neaaage to the traaa- 
mlttlng itatlon at Ballan, naar Ballarat, 
Victoria, to awitch over. Tha changa b 
effected in a fraction of a aeeond. Tt 
■linply maana— ■■ at the Tetley itation— 
the turn of a awitch In the tranamittlng 
shed. The aeriala have been arranged lo 
that one aet can be energiaed for the 
eastern and one for the western route 
while the reflector in the middle serves 
both and concentrates the energy in the 
desired direction. Two directions and one 
wavelength are used in the Australian 
service and two wavelengths and one 
direction will be used for India. 

Despite interruptions from the change 
of direddon, the Australian service operate 
both ways on the day it waa opened for 
public service at over 100 words per minute 
for 19 hours, while the contract calls for 
seven hours only. Signals were audible 
OB that day for 22 hours out of the -24. 
The wavelengtlf Used for Australia is 25.9 
metera, while the return service uses 25.7 
meters. 

PlctiuM Enlarged When Received . 
PHOTOGRAPHS sent by radio ate 
I enlarged to nine times their original 
■iie by means of a new reiving apparatus 
designed by engineera of the Radio Corpo- 
ration of America. 

The poMibilitiee d the new receiving 
device were illuatratod when full-^ 
advertiaemente of a fashion maga^e 
were radioed successfully. Radipc^neers 
are now worldng on a receiving device 
which will make pieturea IS.timee u 
large as the original. 

The paper ui^ in receiving tiie pictures 
waa made especially for photo-radio re- 
ception. It is said to be based on a 
formula discovered by paper experts. A 
rave of heat blown on this paper will make 
n Impresdon upon it. 

The actual enlarging is done by a email 
asbeatoa device attached to a rubber 
tube, through which hot air is constantly 



The ahort-wava tranamltter used by 
Bdouard BMln In his televltlon as- 
perlmsnta conducted in France. It 
opemtea on the 39-mater wavelength 
being blown. A tiny opening at the end 
of the tube Icte hot air blow on the paper, 
making a bhi^ mark. The pictures are . 
produced, however, by a aeeond tube 
carrying cold air, tha peaaage of whidi to 
the paper it coatririM by'vadio aignah. 
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0 the cold air pauae in front of the current 
of hot air, it prevente the hot current 
from making a mark on the paper. Thua 
there ie obtained the succesaion of black 
dote and linea and white spaces which, 
when seen together, make the picture. 


navy of what is believed to have been 
the longest two-way communication with- 
out transmitting antennae: 

“Communication was established be- 
tween the Naval Research Laboratory, 
NKF in Washington, D. C.. and Navy 




The Langmuir eihaust pump used by 
the General Electric Company for 
evacuating radio tubes. Three pumps 
are used In the lu-ocess. The last one 
is assisted by chemical means to 


Research Station 4XE at Winter Park, 
Florida, on 13,940 kilocycles. When NKF 
disconnected its transmitting antenna, only 
a sb'ght reduction in signal strength was 
noted at 4XS. A few minutes later 4XE 
disconnected its transmitting antenna, 
still continuing two-way ‘break-in’ contact 
with NKF, the radiating systems at both 
stations consisting only ot the helices. 
So far as is known, this is the drat two-way 
communication carried on over a distance 
of approximately 900 miles without trans- 
mitting antennae.” 


T he American yacht, Kaimiloa, sailed 
from San Francisco in October, 1924, 
for a wandering cruise in the South Pacific. 
Fred G. Roebuck, the radio operator, 
returned to New York recently and told 
hopf jihcrt waves brought him thousands of 
news'< dispatches, home direct from the 
Timm Square district, 10,000 luDes away 
from the ship’s antenna. He said that, 
while In New Zealand waters, he talked 
direct with his father operating an amateur 
short-wave station in Califor^. He said 
that the 40-meter waves carrying news 
from New York were “most astonishing — 
perfectly steady and remarkable— almost 
unbelievable.” 

The call letters of the Kaimiloa were 
XFUH and the wavelength 85 meters. 
The ship will leave on snothw endse in 
-the Smith Seas within a lew months. 


Owners’ Cost 
Sheets Show 

rx WISCONSIN Motors have 
won their spurs in truck, 
tractor, bus and industrial 
installations. In each exacting 
service owners’ costs show a 
definite saving per operating 
day. 

A one-scason record might 
easily be accidental, but the 
year-aftcr-year consistency of 
Wisconsin’s superior perform- 
ance is conclusive. 

Steady refinement of the high- 
cfficicncy, basically right, over- 
head-valve principle has had 
the inevitable result — more 
work from fuel and oil, more 
ease (and less need) of repair, 
more power per cubic inch. 

Write for the facts that prove it. 

Wisconsin Motor Mfg. Co. 





why 

Plylock is 
stronger 
than wood 

If anyone doubts man’s ability to im- 
prove upon nature, let him examine 
and test a sample of PLYLOCK. For 
science has taken durable Douglas Fir, 
and has vastly increased its strength, 
its resisunce to warping and splitting, 
and has made widths of boards up to 
48 inches available. Selected veneers, 
laid crisscross and permanently ’’locked” 
together by special PLYLOCK cement, 
are the basis of the remarkable strength 
and adaptability of this material. 
Every manufacturer owes it to his 
business to investigate PLYLOCK. 
Already it is being used to cut costs 
and impiove the quality of products in 
many lines of industry. 

Write for a copy of ‘The Pictured 
Story of Plylock” and a sample. 
Full size samples for experimenul and 
development work supplied on re- 
quest. 

PORTUND MANUFACnnUNG Ca 

PORTLAND, OREGON 
Plymod makers for 27 years. 


PLYLOCK 

^VfoodAaft tfaanwBOtt 

ItMit IM RWi oTR SM. 


MMLIWCOUpm 

PORTLANP Mro. CO. 
RttlllUIIA ;fMUOON 
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The Heavens in September 

'tty PROP. HBNRY NORRIS RUSSBLL, Ph.D. 



NIGHT SEYi SBPTEMBBR AND OCTOBER 


The Heavens 

O N our map of the aky this month, 
we find ^e great constellations of 
summer. Cygnus, Lyra and Aquila reign 
in the west, with Sagittarius low in the 
southwest, Ophiuehus in the west, and 
Hercules and Corona in the northwcet. 
The Great Bear Is low in the north, the 
Dragon and the Little Bear higher, and 
CassiopalqaBdCepheus very high. Perseus, 
Auriga and Taurus are in the northeast, 
Andromeda and Arise in the east, Pegasus 
hi^ in the southeast, with Cetns below, 
and Aquarius, Capricomus and the South- 
ern Fish in the south. 

The Planets 

MiH^ury is in conjunction with the sun 
on the 2nd, and is practically invisible 
until the latter part the month, when he 
may be seen in the twilight, but with 
difficulty. Venus is also in conjunction 
with the sun on the nth. She may still 
be ae«i low in the evening twilight on the 
1st, and ooStas out in the morning sky 
before the -meoth’s close, but in both eases 
daar aides and eareful watching will be 
required to gitmpaa her. In the Msscope 
she shows a Bairew crescent, ef gnat span 
betwasn the horns. 

Mmi is an awing star, but sets lass 
than an hour after the sun, and is vary 
hard to She, luster is in opposition on 
the 82nd, SM dooinates the midnight aky. 
He is In Ptseaa, very doss to tile venial, 
eq^lnog, and ramots from any brl^t star. 


Saturn is in Scorpio, and is now an eve- 
ning star, setting between 9 and 10 r.R. 
Uranus b in opposition on the Zbth, and b 
well placed for observation. He b stiH 
quite near Jupiter, in the sky; Indeed, at 
the month’s beginning be b only 40 
minutes oast and 70 minutes north of the 
brighter planet. Jupiter moves westward 
m<H« rapidly, and at the end of the month 
b S degrees west and 2 degrees, 40 minutes 
south ot Uranus. Neptune b in Leo, Just 
past conjunction irith the sun, and 
barely, if at all, observable. Thb planet, 
however, b of little direct interest to 
the observer who b not equipped with 
at least a small telescope, for it b ex- 
ceedinidy feint to the naked eye. It b 
now not far north ti tbebrhAtstar Regulus. 
Neptune’s distance from the sun b 2,800 
miUion milee— over thirty times as far as 
the earth, and it requires 106 years to make 
a complete revolution around the sun. It 
has one satellits which revdves around it 
in the reverse direction, but thb may be 
idimposd only in the largest tebaeopes. 

The mo<m b in her first quarter at 
6 AM. on the 4tb, full at 8 AH. on the 
Ilth, In bar last quarter at 10 PJt. on the 
17tb, and new at 6 P.K. on the Zfith. 
She b nearest the earth on the 12th, and 
farthest away on the 27th. Sha b in con* 
junotiott with Saturn on the 8rd, JupMer 
Snd Uranus on the 12th, Neptune on the 
28iid. Venuh on tiw 2Srd, Mats on tim.; 
80a, and Mercury on the-fiTth. At 8rtM 
on September 88i^ the sun eresMs the OS' 
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Industries from Atoms 

(Continued from page 262) 
not to injure food products or the ger- 
minotingr power of seed, and (2) that 
it kills or poisons beyond recovery a 
very high percentage of such insects as 
the Indian meal moth, Mediterranean 
flour moth and the more resistant con- 
fused flour I>eetle in fumigations made 
on a commei'cial scale with dosages of 
:h!oropicrin ranging from 0.8 to 1.33 
pounds per 1000 cubic feet." 


Influence of Rust Film on Corrosion 
"T^O not clean the rust olT of corroded 

i-' steel,” is the conclusion reached by 
E. L. Chappell of the Massachusetts In- 
stitute of Technology, after a careful 
study of the influence of the thickness 
of rust films on the rate of corrosion 
of steel. After discussing his investi- 
gations before the American Chemical 
Society, Mr. Chappell concludes: 

"A very thick film of rust is required 
to decrease appreciably the corrosion 
late of the copper steels, and the more 
easily corroded steels have a much longer 
life when protected by even a thin film 
of corrosion product. This indicates the 
conditions under which copper-bearing 
steels under water would not be superior 
to ordinary steel — namely, where thick 
films are formed. On the other hand 
where the rust film is removed, as by 
mechanical means, copper-bearing steels 
are likely to be more resistant. In 
addition, it must be concluded that the 
common practice of cleaning the rust 
accumulations from iron surfaces, such 
as inside water heaters and tanks, is 
likely to increase greatly the attack on 
the metal. The importance of rustifllm 
thickness is recognised in practice, when, 
for example, it is pointed out -that a 
tubular condenser will last longer if not 
cleaned of rust In cases of heavy 
metals such as cast iron, a thick film 
may be allowed to build up and cor- 
rosion practically stopped. 

"The effect of films of corrosion prod- 
uct must be carefully considered where 
tests of corrosion resistance are made, 
as neglect of this factor may lead to 
conditions which are not comparable to 
those of practice.” 


Re-use of Plaster of Paris Molds 
"T^HAT plaster of Paris is weakened by 
^ rebuming after having once been used 
has long been known, and a recent investi- 
gation at the Massachusetts Institute of 
Technology has sought the cause of this 
peculiarity. The burning of gypsum to 
remove its water of crystallisation and the 
hardening of the plaster thus formed by 
supplying water to it is well understood, 
but the reason why the same plaster cannot 
be satisfactorily regenerated by subse- 
quent burning has not been clear. Apply- 
ing X-ray methods. Dr. Marie Farnsworth 
has studied this problem and suggests that 
the addition of a small amount of 1 
percent) of aluminum oxide to the plaster 
win improve its strength on rebuming. In 
summaiising her results before a recent 
nweting of the American Chemical Society, 
Dr. Farnsworth said; 

“It seems very likely that the deteriora- 
tion of plaster of Paris on a second cal- 
cination results from the traces of un- 
eateinad, gypsum remaining. This view, is 




Seven Spoke Rewr Wheel 
1927 Model 


No. 3^Tire Economy 

Numerous tests plus the records of many fleet 
owners have definitely fixed the fact that Dayton 
Steel Wheels lengthen the life of tires. 

There are logical reasons why this is true. In 
the first place, Dayton Steel Wheels remain ab- 
sfdutely true in circumference no matter what 
the weather or road conditions. They are not 
“built up” — therefore they can never develop 
“flats." 

Second, the patented hollow arch construction of the 
SMkes and felloes radiate heat, materially lessening the 
danger of deterioration to the tires from overheating. 

Furthermore, brake drums are properly ventilated and 
never overheat. Tires, if properly appliM, cannot creep 
on the rim. 

45 Patents Owned by Dayton 

Every major improvement in steel wheels has come 
first in Dayton Steel W'hcels. Dayton was the first to 
patent and pioneer integral hub wheels. Not lew than 
4.S patents arc owned by the Daytbn Steel Foundry Com- 
piiny covering both design and methods of making hollow- 
spoke steel wheels. 


Three out of five tteel wheelt made 
today are Dayton Steel Wheelt. De- 
liveriet are timely and tteady. 



THE DAYTON STEEL FOUNDRY CO., 
Dayton, Ohio 
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Floored?— or Proved on the Floor! 

MACHlNE^ieAgaB, advanM estimatesof perfemnance:— how 
often they are “floored” by operating coiufltbns! Per- 
formance on du floor is what counts and it's all l£at counts 
on a Veeder Counter. Practical machine-devdopments 
prove out, and methods of operating for higher output are 
pointed out by the production-record of a 

AdwSia 

COUNTER 




The Set-Back Revdubon Counter above re- 
cord* output of thf krier maddnM where the revolu- 
tion of a ih^ record operatiou or output. CounUone 
for euh revohitian, and leti back to xaro from any fifura 
by turninf knob one* round. Supplied with from four 
to ten fifure-wheeb, u requtrM. Price, with four 
fifurei. u illuatratei $10.00 (nbject to ducount). 

The Small Revolution Counter at lef t recordi 


uuhcateiaaopentioa. Thou^imalLthii counter it very 
durable; Ha mechaniam will ttood a very hi^ rate of 
ipeed, maldn it auMcially adapted to Hiht, fut-nmnint 
machiaea^iU lubaet if nm baekwaid. Price, $2d)0. 


Then’s a VEEDER to fit eeery machine— and tmy need 
indtadotmerlumk.. Mechanical and Mofnaic Coemters— 
Uie Veeder booklet shows them all. Its your booled: Write— 

The Veeder Mfs;. Co., 



Cyclopedia of Formulas 

The standard reference book for 

Laboratory 

Shot> 

Home 

$5.22 postpaid 
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UMPp qrtiid ty the last tbat tha edSition at 
auaB ttMaa «( aet gjrpaom to good plaatar 
eauaea It to datarionte very nuukedly. 
Traces ai many ftmlin aubataaoca cause a 
deterlontion of i^aster and it ia Just as 
likdy that traces of many substaneea 
would improve it. It has hem found that 
the addition of aa amall an amount as }i 
percent aluminum oiidfi will causa the 
teneOe itrength to Increase about three- 
fold, and no doubt other aubetancea would 
be juct aa good, w even better, but a aearcb 
was not made for euch lubstancea. X-ray 
photographs from new plaster and from 
re-uaed plaater show that the cmaller the 
tenalle sUongth, the larger hi the particle 
|il». The addition of aluminum oxide 
eauaea a decrease In the particle siae and 
IncraaBes the tensile strength. This has a 
poaaible application in the re-use of plaater 
molds where the decrease in tensile strength 
on reealdnation ia not too great.” 

Redudi^ Hazard From Paint and 
Vainiah Removara 

'T*HE poiaonona nature of benzene, uaed 
i in many paint removera, has long 
been recogni^, and by altering the 
mixture compoeitiona means have been 
sought to reduce the hazard to the health 
of usera of these compounds. John 
Morris Weiss, a member of the Benzol 
Committee of the National Safety Coun- 
cil, recently reported to the American 
Chemical Society a research carried out 
to And a mixture which would reduce 
this hazard. He said in part: 

"Paint and varnish removers have 
been developed which meet the practical 
requirements, the most widely uaed type 
being a mixture of benzene, acetone, and 
pari^n wax, in inch proportion! that 
there ii always solid paraffin in the 
flniehed mixture. The proportions of 
ingredients in the various commercial 
removers of this type differ, but in the 
majority of formulas, the proportions 
of Bolvents vary from around 60 to 65 
percent benzene and 60 to 46 percent 
acetone by volume, with the addition of 
from 8 to 6 percent by weight of wax. 
The wax ia diaeolved in the benzene and 
the acetone stirred in slowly, in this 
way precipitating the wax in a fine atate 
of dlviaion. Both pure and 90 percent 
jbeniene are need in commercial removers. 

"The proper use of wax in acetone- 
" in an extraor- 


removers r 
dinary reduction In the evaporation of 
the benzene. To obtain this reduction, 
acetone must be uaed in aubatantlal 
amount ao aa to produce a solvent mix- 
ture in which the solubility of tha wax 
ia low; further, the percentage of wax 
should not be allowed to drop below a 
certain minimum, probably 6 percent by 
weight of the solvent used; and lastly, 
other conditions being equal, the retard- 
ation of evaporation la Increased by an 
ineraaae In the melting point of the wax 
used. With proper formulas, this ra- 
tardation will result In volatiUsation 
figures from 1/2000 to I/ISO of the 
avapontion of tha aolrents themialver 
uniter the sama^ conditiona. 

"It te, of eoune, impoaslbte on pnniy 
laboratory testa to predicate aa abaoldta 
abssnee of luuurd whan dealing with a 
sttbftaace of known toxjelty sock ss 
bapasns. It doea appear, bowevar, unr ,, 
te reaaoiiiaila eonditiqns cd ventitetiw 
te te pra^ «ae of. properly pwpo^. 
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f^rniih removen, that the concentration 
^ vapors In the atmosphere will not 
tiecome sufficient to constitute a hasard 
approachlnir that of other industries 
where the evaporation of the benzene is 
a neceuary feature of the operation.” 


Treating Pea'Cannety Wastes j 

V ARIOUS industrial wastes have pre- 
sented serious problems to the engl- 
neer in disposing of them without nui- 
sance. A method of disposing of the 
waste from a pea cannery has recently 
been developed by L. F. Warrick of the 
Bureau of SaniUry Engineering of the 
Wisconsin State Board of Health. Not 
only is the pollution of streams pre- 
vented but a sludge is obtained which 
may be profitably utilized for its fertil- 
iser value. In describing the process 
and researches involved before a 
recent meeting of the American Chem- 
ical Society, Mr. Warrick states the 
following conclusions from his studies; 

«1 The oxygen demand of pea-can- 

nery wastes can be reduced approximate- 
ly 76 percent by screening and tank 
treatment with the application of seven 
and one quarter pounds of lime and 
three and one quarter pounds of ferrous 
sulfate per 1000 gallons. 

«2 — Prompt removal of the chemically 
precipitated organic matter is desirable, 
since a portion goes into solution when 
allowed to accumulate in the tank. The 
oxygen demand reduction averaged only 
34 percent under such conditions. 

‘‘8— The sludge can be readily removed 
from the tank by means of a motor- 
driven diaphram pump, and it can be 
rapidly dried on sludge beds. Analysis 
indicates a fertilizer value estimated at 
f8.60 per ton. ... 

‘■4_A further reduction in the resid- 
ual oxygen demand of the tank effluent 
can be accomplished by aeration; pre- 
liminary tests indicating as much as 60 


"5— Chemical treatment of pea-can- 
nery wastes without removal of the co- 
agulated organic solids prior to mixing 
with municipal sewage does not mate- 
rially lighten the burden imposed by 
such wastes on city sewage-disposal 
plants. 

“6— The treatment will materially re- 
duce objectionable stream pollution and 
prevent local nuisances often caused by 
untreated pea-cannery wastes.” 


Isopropyl Alcohol Replacing Ethyl 
Alcohol In Britain 

I N Great Britain a prohibitive tax on 
ethyl or grain alcohol is leading to 
the wi^ use of Isopropyl alcohol as a 
solvent in cheap perfumes and flavoring 
essences. For this purpose isopropyl al- 
cohol is preferably blended with ethyl 
alcohol, thus reducing the cost of the 
solvent and also helping to avoid the 
odor of isopropyl alcohol which is stated 
to be heavy and persistent when used 
alone. 

Isopropyl alcohol is made in Great 
Britain from acetone and this process 
has given it a reputation for freedom 
from offensive after-odor on evaporation. 
In the United States, isopropyl alcohol 
Is mads from petroleum and is said to 
be less free from odor than the British 
preduct 




IT’S THE YOVNGER CROWD THAT SETS THE STANDARD! 


V-T< 


O to the younger 
crowd if you want the 
right word on what to wear 
or drive or smoke. And 
notice, please, that the 
particular cigarette they 
call their own today is one 
that you’ve known very 
well for a very long time. 








StttrnnbmVtTH 
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Dentist Thrlfes on Troubles 

H ere t* a rather whimsical letter 
from a dentist who took up amateur 
telescope making. Not everything hap- 
pened strictly according to Hoyle, but 
neverthelesB, judging by his letter, he 
seems to be sticking to it like a bulldog 
to a root When a man starts a job 
and finds everything so dead easy that 
his resourcefulness is never put to it to 
figure a way out of a hole, the work 
generally loses interest. Haven't you 
found it so? 


Editor, SciENTiric American: 

Yours of recent date, asking 
if I recall expressing interest In 
“make it yourself" telescopes re- 
ceived. I do recall it and a lot of 
other things besides, among them 
being that 1 ordered my copy of 
“Amateur Telescope Making" be- 
fore they were off the press, and 
had to wait with what patience 1 
could until it came; that it seemed 
as though my glass disks would 
never come; that I thought I would 
die of old age before I found out 
where to get my pitch; that I made 
several pitch laps for one reason or 
another, etc., etc., etc. ... I am 
still polishing and expect to con- 
tinue. Hy mirror has turned out to 
be hyperbolised to a record-breaking 
extent, has a turned-down edge, in- 
growing toenails, small-pox and I 
don’t know what else, but with care 
I expect it to pull through. One 
thing rather troubles me though, and 
that is that the habit of walking 
around barrels is getting to be so 
firmly fixed that I can never get to 
the office at all on ash-day without 
the use of almost super-human self- 
control. 

I wish to thank you for all you 
have done in starting this work and 
opening a door which seemed to be 
closed to most of us, 


Sincerely, 

Dr. E. M. Ryder. 
Brewster, New York. 


Wherein We Are Told “Why”- 

T HE response of our readers to the 
question as to why they like the 
SciiNTino American, asked in our May 
issue, has been gratifying. Being only 
human, we Hke and appreciate a little 
ptaiae once in awhile, especially when it 
is in the form of ibat given in the letters 
srtdeh we publish below. As to the 


letter from Mr. Wier we would like to 
say that there is no disgrace in being 
a “scientific low-brow," as he chooses to 
call himself. The mere fact that he is 
interested in science, and anxious to 
progress, is sufficient indication that he 
is hardly all that his own term would 
seem to indicate. 


Editor, SciENTinc American: 

In your May issue, you invito 
readers to tell why they like the 
latest issues of the Scientific Ameri- 
can better than the older ones. While 
I am not an old subscriber, my sub- 
scription dating from last Christ- 
mas, when one of my boys made me 
a present of it, and I cannot there- 
fore, make much of a comparison, 
still 1 can tell you why I do like 
the magasine. 

As to the regular departments, I 
like those dealing with radio and 
aviation very much. "The Month 
in Medical Science" is extremely in- 
teresting, as are also the articles 
entitled “Inventors Who Have 
Achieved Commercial Success." In 
recent issues, the story about flint 
as the “steel” of prehistoric man and 
the one dealing with the plague of 
mice in California were of absorb- 
ing interest. 

Many thousands of your readers 
may, like myself, be looking for 
light entertainment, hence the pages 
“Prom the Scrap-book of Science” 
are always a pleasure. 1 never pass 
a picture like that of the four- 
wheeled motorcycle, nor that of the 
method of chan^ng a flat tire, with- 
out giving it my strictest attention. 

You may say on reading this that 
“that guy is a scientific low-brow 
and does not know what’s what in 
science." That ia just what I am, 
but since this is a free country, I 
can be Just that and offend no one. 

Altogether, I must say that the 
Scientific American is entirely 
worth while, and that there is not a 
dull page in it 

Yours truly, 

William S. Wier. 
Atlanta, Georgia. 


Editor, SciENTmc American: 

In your “side-column” page, under 
the heading “Why?” you ask for 
letters from readers old and new 
regarding “trends" or "changes” 
that may have led them to buy the 
SoiENTmo American more regular- 
ly within the past year. I hardly 


“Dynamically” 

Balanced 

Means 



E ven among those who 
buy motors, many do 
not realize what an impor- 
tant part dynamic balance 
plays in motor service. 
Dynamic balance eliminates . 
noise, vibration and the 
costly repairs necessitated 
by the constant hammering 
of an imperfectly balanced 
armature. Every Dumore 
motor is safeguarded by the 
extra precaution of dynamic 
balance. 

Our engineering department 
has helped many manufac- 
turers to secure smooth, 
silent action and long life in 
their product, through the 
adaptation of Dumore uni- 
versal motors. The dynamic 
balance of Dumore frac- 
tional horsepower motors 
will increase the saleability 
of your product. Write! 

D umor e 

Dynamically Balanced 
Universal Motors 

WISCONSIN ELECTRIC CO., 

i6 Sistssn^ St.i Racins, Wis. 






SAVE TIME AND MONEY 

By our Black and White Proeeat 

REPRODUCING YOUR DRAWINGS 
On Ttadnc Cloth, White Oath and Buper 
BLACK & UJJE PRINT CO. 

T1.A ^Mrl atmt BoMm, Mu*- 


AGENTS 800% PRCHf^lT 
MMHAMTisD aou> uur Lcrntm 

\^^ssi&'>‘‘s^ssc: . 

ggiwiiiaM^ 



nwiStii'**'; 

bmp' U' «lM«kd 
IwW’bT the not new read- 
p«m^ atora definitely ea one 
anted w the fold.” i am a 
I jreera ago, in the 


library of a ds Pont laboratory, 1 
ua^ to look through the Scnimnc 
AiuancAir ooeasionally, bnt for the 
moat part I foond it dry and not 
much to my liking. 

But immehow in the last year or 
two I have had a revival of intereat 
even in ehemiatry, and suddenly I 
diacoverd that the SciaNTinc Ahski- 
CAN bringa before me a review of the 
very aabjeeta 1 like, and bringa them 
in a way that pleases, inspires, and 
sends me out revived for further 
work. 

1 have liked the photographs of 
the men following your “slde- 
oolumn” p$gt. I do not remember 
that thege' 'ware previous^ there. 
Than, for some reason— I cannot- 
ezplaia why — the style of the arti- 
cles seems different Dr. Edwin E. 
Sloason, Benry Fairfield Osborn, 
and a few others, in recent years, 
have had something to say about 
"humanisiBg'' science, and even the 
physieists, chemists, and others, 
nave brought more rKytkm into their 
writings, and no doubt Utis has been 
Mfleeted in your pages. I am of 
the opinion that you have added 
something more of expression to 
your paragraphs along with science, 
and, after all, it ia poetry, art, 
rhythm, that holds — along with 
truth. Truth, of course, is science. 

Then something else has happened 
in the world. &ienco bocomea su- 
preme. Mr. MHUkan, with the elec- 
tron, may havo done much to inter- 
link rhythm, research, and pr^ers, 
and all aidea are satisfied. There 
have loM been those who were 
afraid rf the "materiar sides of 
Bcienoo. But now those who pray 
for rain more likely find their pray- 
ers answered by proper appUcatlonB 
of definite laws — perhaps an irriga- 
tion ditch or a hose fastened to the 
comer of the* house. 

The newspapers have taken more 
Interest in things chemical, physical, 
biological and the rest This has 
come laiwely through better distri- 
bution of laboratory news — naainly 
I believe through Setenes Strviee. 
As people have read more of all 
that aeience is doing, they have been 
led to the publications of science 
and one of easy accMs is the SOBN- 
Tino AuniCAN. At least this has 
been the effect with me and no doubt 
with others, too. 

I, of coarse, subscribe to the pub- 
lications of the American Cheinical 
Society, but as for a summary evsn 
of ehomlstry, I find the ScuNnno 
AiUBlOAN well on top. Then there 
are the other sciences that the chem- 
ical Journals do not always touch, 
and the Beutmne Ambucah helps 
one out of the woods. 

Changie are coming rapidly. 
Ra^o alone has tent great numbers 
of people to the scientifie Jonmale. 
Thm, macneelona of the poesibilitiM 
of ehanglnff mercury to gold— with 
also the very ecrtaln assurance that 
wood may be ehauged to rayon, coal 
tar to dyes, and coal to gaeoUno-t 
have sent new^ devotees of science to 
the sdaatifih hteratnre. 

Stotlea of wealth lead us on. 
Scleneo has bocome in large measure 
the rainbOT'a «nd. Whatever it is 
we work for. we find aaeuranoe that 
tdeneo wfll Mp us ou the way. If 
it is health w« wriL we find pmmise 
there, and if Itls frto^ hMM, 
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and the lore of Jonrneya over the 
earth, we alao find that. 

So acience becomea the open door 
for many of our requirements. Quite 
naturally we turn to the publications 
that can bringr science to us. The 
publication that can bring informa- 
tion quickly, accurately, and bring it 
too reereationally, is Iwund to lead 
the field. 

Yours very truly, 

G. Warren Bryan. 
Salem, Massachusotts. 

Editor, Scientific American: 

This is in renly to your inquiry 
"Why?” in the May number. As a 
subscriber might look at it, it may 
be that the people aro becoming 
more interested in mechanics and 
science, due, perhaps, to the many 
automobiles and motor boats that 
are being used, thus creating a de- 
sire to know what “makes the wheels 
go ’round." 

Then, too, I think that you have 
been getting a little closer to. your 
readers by talking to them as though 
you were in the same circle, or sit- 
ting about the round table. Instead 
of standing in the rostrum and talk- 
ing “over their heads,” as it were. 
Editors should “get next” to their 
readers as nearly as possible, and 
make us feel that we are almost ac- 
quainted with them. 

Louis F. Drake. 
Buffalo, New York. 

Another Amateur’s Telescope 
TN addition to the letter from a dental 
A surgeon who has made a telescope, we 
reproduce in these columns a photograph 
of a telescope made by Mr. Earl 0. Grail, 
Of 2340 Granite Street, Philadelphia, Penn- 
sylvania, from instructions contained in 
the Scientific American book, “Amateur 
Telescope Making” (two dollars, post- 
paid). Mr. Graff omitted to describe his 
instrument in detail. From the illustration 
we note that the mounting is of the double 



^^Why Don*t You Speak 

For Yourself, John?" 

The human voice is so well lynchroalxcd with the moving picture 
that all of the characters on the silver screen now can “speak for 
inemsclvcs.” What has this to do with NICHOLSON FUesf 
Simply this— nearly every step forward taken by science and 
i^ustry develops new uses for files. 

NICHOISON Files will be made build a radio.fix locks that stick, 
to meet dtewt future needs-luat cicanelectricalcoatactt, smooth 
as they are made for every filing down warped bureau draweta. 
needtoday— throughout indut- OthetaT send for our booklet 
try andtfachome. Would “Files and What They 

you like us to name Will Do For You.” No 

some? Sharpen dull charge— what’s your 

saws, axes and hoes, help name and address! 

NICHOLSON FILE COMPANY, Prevldenee, R. I.,U.S.A. 

File for Every Purpose 





Our Choice 

OF Regent Books 


THE SPRINGS OF HUMAN 
ACTION 

By M«lirtn K. Thonuoa, ProfcMor of niUoaophy uid 
Ptycholofty, Bakw Untranity 

The motives back of human conduct; why w« behave like 
human beinga; what ia the cooperation between the eonsdous 
and the aubconscioua; what la personality; all these topics 
and many others seem to be engaging the attention of a vast, 
growing audience who wish to study more deeply into what 
comprises social intelligence. Dr. Thomson analyses theae in 
a most interesting way, adding a distinct aecompUahmeni to 
this important line of literature. D. Appleton db Co. $8.15 
postpaid. 

APPLIED PSYCHOLOGY 

By A. T. INjAenberger, Aaso. Prof. Psychology, OAumfata 

This is a record of important inveatigationa and applicationa 
of the practical uses of payehology affecting the personality 
and competence of an individual regardleaa vi any particular 
activity. Part 11 presenta the applications to the various 
fields of occupational activity along which line a mors general 
interest now seems to center. A most authoritative, complete 
and interesting survey. D. Appleton ft Co. f4.20 postpaid. 

THE SEVEN SEALS OF SCIENCE 

By Joseph Msyer, Prof. Economics and Sociology, 
TufU College 

A correlation of the great natural sciences, in historical se- 
quence, to indicate how the humanities themselves are baaed 
thereon, and how each later science was built upon those that 
went before. An endeavor to coordinate the activities the 
men who have done most to further orderly knowledge. A 
wide theme, wisely treated. The Century Co. $8.86 post- 
paid. 

AIRMEN AND AIRCRAFT 

By Henry H. Arnold, Major, Air Service, U. S. Am}y 

An introduction to aeronautics, of particular interest to those 
not initiatsd in the mysteries of flying, but who wUi among 
other things to have information regarding the physical apA 
mental quaUflcatlona for becoming air pDots, and thf nature of 
the instruetioa given at flying sehoola. The Ronidd Press. 
I8.86 postpaid. 




AIRCRAFT YEAR BOOK, 1927 

A very complete record of all that has transpired in aviation 
during the past year; records, engine design, equipment, 
dimension outlines of various types of planes, in tact practically 
every question of interest that might arise of accomplish- 
ment in aeronautics, could be answered by reference to this 
authoritative and detailed work. Aeronautical Chamber of 
Commerce of America. $6.26 postpaid. 

ANCIENT CITIES AND MODERN 
TRIBES 

By Thomas Gann 

A detailed description of some of the most interesting and im- 
portant finds of the Maya dvillution, with the author’s in- 
terpretation of their significance and date. Much has been 
added to the history of the ancient peoples of our hemisphere 
by this profusely illustrated work, and it satisfies one’s curi- 
osity to a large extent. Charles Scribner’s Sons. $6.20 post- 
paid. 

ACROSS ARCTIC AMERICA 

By Knud Rasmussen 

Bom in Greenland, speaking the Eskimo language as his native 
tongue, the author’s life course inevitably led him toward 
Arctic exploration. This is the reetwd of three and one half 
years of life and travel from Greenland to the Bering Sea, 
subsisting on tbe coun^, and excavating among the ruins 
of a former Eskimo civilisation, to study evidence of the 
genesis of the Eskimo. Profusely illustrated. G.P. Putnam’s 
Sons. )6.20 postpaid. 

INVENTIONS AND PATENTS 

By MUton Wright 

nose of our readers who have been interested ia the serias of 
artides "Successful Inventors", written by our associate, who 
is also the author of this book, will h^ find, in most acquU- 
ble presentation, the fundamentals which were the undw- 
lying basis of their success. All the steps from the initial con- 
esption throu^ the Various forms ci procedure, cases, asaign- 
mente, etc., are clearly set forth so that any inventor may 
assure to himself fuM safety and protection. McQnW-Hill 
Book Co. IKftfi postpaid. . 
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HOUSE HEATING WITH 
FUEL OIL 

By P. E. Fausler, Aaso. Ed. Heating and Ventilating 

For all who are conaideriiiK inatallationi, thia book will give 
a practical treatment of the varioua phaaea of oil combuetion 
and ita application to domeatic purposea. A detailed com- 
pendium of ayatema and appliances with a comprehensible 
eiplanation of the theories upon which they operate. Heating 
and Ventilating Magazine Co. $4.20 postpaid. 

INTRODUCTION TO ORGANIC 
CHEMISTRY 

By R. J. Williams, Aaso. Prof. Chemistry, Univ. of Oregon 

In the words of the author "The desire to rationalise more 
fully the subject of organic chemistry,” made it seem “na- 
tural and desirable that organic chemistry be related to 
inorganic and theoretical chemistry as much as possible, in 
order that the whole subject be unifled". So "An attempt is 
made to present the material in a connected and understand- 
able story." D. Van Noatrand Co. $3.70 postpaid. 

THE LOGIC OF MODERN 
PHYSICS 

By P. W. Bridgman, Prof. Math, and Natural Philosophy, 
Harvard 

The discovery of new facts in the domain of relativity and 
quantum theory calls for a new examination of the foundations 
of phyncal thought. This, the author believes indicates a 
necessary change of attitude toward the interpretative aspect 
of physics to lay an indestructible basis upon which recent 
physical discovery may forever rest. The MacmillaB 
Company, $2.66 postpaid. 

INTERNATIONAL YEAR BOOK 

H. T. Wade, Editor 

The twenty-fifth issue of this valuable review of important 
men and affairs of 1926. Indispensable for reference or re- 
search work and growing more valuable as time passes because 
of the unbiased statement of facts by which the different sub- 
jects are presented. Dodd Mead k Co. $6.96 postpaid. 


ENDURANCE OF METALS UNDER 
REPEATED STRESS 

By II. P, Moore, Research Prof. Engr. Materials, Unlv. of 111. 

A summary of views and test date of the results of research 
since 1919, particularly with respect to airplane materials, 
compiled for designing, inspecting and testing engineers. 
A more extended and general discussion will be found in the 
same author’s “Fatigue of Metals.” Engineering Foundation. 
$1.16 postpaid. 

FOREMANSHIP 

By G. L. Gardiner 

Written by a foreman who has now assumed executive func- 
tions, this exhaustive, intensely practical book is of as much 
interest to industrial management for its delineation of 
posaibilitieB and proper functions of a foreman, as it is of vital 
importance to the foreman himself who would make the most 
of opportunity for his employer and thus doubly for himself. 
A. W. Shaw Co. $6.00 postpaid. 

ELEMENTARY 
PHYSICAL CHEMISTRY 

By Hugh S. Taylor, Prof. Physical Chemistry, Princeton 

Presupposing a knowledge of mathematics covering the ele- 
ments of differential and integral calculus, this volume is an 
adaptation of a large work by the same author, “A Treatise on 
Physical Chemistry,” being however more elementary, 
though following the same general lines. Prof, Taylor’s 
articles in the SaENTUlC AjiRHlCAR on the Atom have been 
marked by a clearness and conclusiveness of style, which is 
diaracteriBtic. D. Van Nostrand Co. $4.00 postpaid. 

THE STRUCTURE OF 
THE ATOM 

By B. N. da C. Andrade, Prof. Physics, Artillery College, 
Woolwich 

A critical introduction to modem atomic speculation, en- 
dorsed by highest authority, which develops the inadequacies 
as well as the triumphs of prevailing theories, in a form suffi- 
ciently nmple to make it accestible to all serious students of the 
emct sciences. Harcourt Brace ft Co. $10.00 postpaid. 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and 
Owners of Trademark Rights 

CONDUCTKD BY MIJ.TON WRIGHT 


The Law Protects a Secret Process 

T he rights of a manufacturer to the 
exclusive use of a secret process are 
well set forth In the recent decision of 
the Federal Court for the Southern Dis- 
trict of New York in passing on a mo- 
tion in an action to restrain the Mom- 
santo Chemical Works from using the 
Tower- Manufacturing Company’s secret 
process for manufacturing paranitran- 
iline. 

According to the evidenee, the Mom- 
santo Chemical Works secured the secret 
process from one Groggins, who, when 
in the employ of the Tower Manufactur- 
ing Company, had agreed not to disclose 
the jjiTocen to anyone. Having worked 
out an improvement of the process, 
Groggins disclosed it to the Homsanto 
company, and later went into its em- 
ploy. 

“I cannot think that the fiduciary ob- 
ligation of one bound not to disclose a 
secret process, or not to use such a 
process that has been improperly dis- 
elMed, is not violated where the process 
employed is used to produce an identical 
result in ways directly suggested by the 
disclosure, though slightly differing from 
it in detail,” says the court. 

“The question is one of the real scope 
of the secret process and the closeness 
of approximation of the variation. Such 
a matter can only bo determined on the 
trial with all the evidence before the 
court. 

"If it appears that either the original 
or the Improved process as properly 
construed has been obtained by the de- 
fendant through disclosure of Groggins 
in defiance of his contract, it might 
make no difference that either process 
was a part of the prior art because 
there would be an estoppel as between 
these parties which would prevent the 
defendant from questioning that the 
process was secret and would prevent 
its use by the defendant. 

"I can see much similarity in this re- 
spect between a secret process and a 
patent 

“The outstanding difference is that a 
patentee has a monopoly as against all 
the world, while the owner of a secret 
process has no right except against 
those who have contracted, expressly or 
by implication, not to disclose the secret, 
or who have obtained it by unfair 


The Law of Equivalents 
“TiriTHIN the patent law the sub- 
YV stantial equivalent of a thing is 
the same os the thing Itself; that is to 
say, If two devices do the same work, in 
stdwtantially the same way, and aemnn- 
plish substantially the same result, they 
are the same, even though they differ 
in name, form or shape.' 


"Again, old Ingredients known at the 
date of letters patent granted for an 
invention consisting of a new combina- 
tion of old ingredients, if also known 
at that date as a proper substitute for 
one or more of the ingredients of the 
invention secured by the letters patent, 
are the equivalents of the corresponding 
ingredients of the patented combination.” 

The foregoing clear statement with 
regard to the law on substitution of 
equivalent devices or ingredients in a 
patented combination is made by Judge 
Reeves in the Western Missouri Federal 
District Court. The Johns-Manville Com- 
pany, Inc., brought a suit for infringe- 
ment against R. V. Aycock Company. 
The patent involved was for a novel gas- 
proof roof or cover for a storage tank 
for crude oil. In finding for Johns- 
Mmiville, the court says: 

“Plaintiff’s patent was to prevent 
evaporation and leakage, whereas de- 
fendant’s structure was to prevent evap- 


oration. By plaintiff’s patent it is 
sought to confine the gas that may arise 
from the oil within the tank, whereas 
the defendant seeks to prevent its aris- 
ing. Each, however, indicates a purpose 
to make the covering gas-tight as nearly 
os may be. The defendant contends 
that oiltank tops cannot be made entirely 
gas-proof and that therefore the cover- 
ing processes should be with a view to 
prevent the formation of gas. 

“The defendant has merely changed 
the character of sheathing adopted and 
used in practical operation by plaintiff. 
The claim does not limit the combination 
to the use only of metallic sheathing 
but is broad enough to cover any agency, 
ingredient or mechanism which would 
answer the same purpose. Defendant 
says it does not use the metallic sheath- 
ing. Let that be conceded, but the fact 
is that it employs a sheathing of a dif- 
ferent nwterial which serves the iden- 
tical purpose as that served by plaintiff’s 


Patents Recently Issued 

Classified Advertising 


in this sution litled under proper classifications, role 25c per word eaek 
insertion; ntinimuns number of words per insertion 24, maximum 60, Payments must accom- 
pany eaek insertion. 

Official copies cf any polents listed in this section at 15c each; stale patent number to insure 
receipt of desired pirient copy. 


Pertaining to Aeronautics 
Electrical GsifSSATiNa Ari-ARATus roR 
Airplanes.— (' apable of operation by passing 
air currenta for the production of electricity 
for future uie in operating the propeller 
Independently of the gasoline motor. Patent 
1(i:!416T. G. A. Wilson, Greenwood, Mias. 


Pertaining to Ap parel 

Necktie and Linino THEaEKoa.— Having re- 
silient or elastic lining which Is freely 
stretchable laterally and is provided wth 
means for permitting o Iimitr.d longitudinnl 
stretching. Patent 1034032. H. Looni, c/o 
Super-Rubber Lining Corp., 1074 Broadway, 
New York, N. Y. 



Chemical CoMPoarrioN.— For whitening, 
filling and weighting linen or other fabric 
materiala without cauaing rust stains, which 
compriaea aodinm porborate, cornatarch, 
sodium triphosphate, aluminum aulphala, Ep- 
aom salts and denatured alcohol. Patent 
10S321S. J. P. King, 600 W. 148lh St., 
Now York, N. Y. 


Electrical Devices 


Antisplash Davies roe Stobaos Battsbiss. 
—Which may be readily applied and removed, 
and will prevent splaahing over of storage 
batteries when bring mpidly charged, or 
bring carriod. Patent 1033407. A. Hallk- 
man, e/o King Tire Co, 186 W. 67th St, 
New York, N. Y. 


Electric Gasoline Gauoe.— For indicating 
the quantity of liquid in a remotely nrrnnifed 
tank. The device is safeguarded against 
explosion, for use in connsctlon with tanks 
of different depths. Patent 1084106. W. E. 
Williams, 108 King St, Savin Bill, Dor- 
chester, Masb. 


Diapbraomless Microphonb— I n which s 
mixture of eunrae and moleeularly Ana coal 
dust are employed oa a filling material in a 
vibration-free receptacle to such a height 
that the sound waves of the lowest frequency 
occurring are completely absorbed. Pat* 
ent 163810. E. Reiss, c/o C. Fehler A Co. 
S. W. 61 Belle-Allianceplatx 17, Berlin, Ger- 
many. 


Of Interest to Farmers 


Weeder. — An implement for cutting and 
gathering weeds in newly plowed ground, the 
devlee Is provided with a means for dumping 
the cut weeds. Patent 1031733. M. D. 
Kast, Box 073, Walla Walla, Wash. 

Combined Frost- PREVENT iNa and Irrioat- 
mo Device.— Having adjustable noules, for 
supplying a fins spray to prevent trees or 
plants from injury by frost, or a substan- 
tial flow for irrigating purposes. Patent 
1038011. R. H. Lloyd, Hastings, W. Va. 


OfGensrallntsreot 


Brio Attachiunt,— B y which the occupant 
of a bed can operate the device to raise hlm- 
irif to' any Inclined position, or s sitting 
position. Patent 1630^. T. B. Smith, 
101 Beet Anshelm St, Wilmington, Crilf. 



MeonstraeUd and altMwt i»atiiUW eors^ 
log. Th« rnla ia thM altenttow «r 
ehancM that art nwnly formal do not 
conatltota any dofonm to a eharga.pf 
Infringing a patent for a oomhlnatloiL’* 


noeNilty, of 'ttta' tiinaal form* of day .hook 
and 1%. 1680M0. W. M. Via- 

danbnry, M Cayaeoo Boad. Paao Roblea, 
Calif. 




by Jacqmoa Oroeabwrgar and Oa^ 


barring further uao of the atogan "Diraet 
from Factory to You** and tha eontiniied 
naa of atatomante to tha affect that tha 
nrlean at aahiah thao nffar fnpnlenra fni- 


The Ii»a Age of Trademarlca 

T he recent rafoaal of tha Patent 
Office to reglater on tha application 
of the Defender Manufacturing Com- 
pany, Inc., the trademark "Iron Clad” 
uaed on aheeta, pUloweaaea, towela and 
handkerehiffa made of taxUle fabrica, 
in view of the previona regiatration of 
the ammo notation by the Franklin Manu- 
facturing Company for uae on cotton 
piece gooda ia but one of the many 
remindera that we are living in what 
might well be termed **The Iron Age of 
Trademarka.” 

A few yearn ago “Irontex,” “Iron 
Sox," "Iron Clad” and “Iron Thread” 
were all involved in the name action. 
A. V. Victoiiue, Inc., aonght to reglater 
"Iron Sox.” H. H. Macy and Company 
immediately entered an oppoaltion, aa- 
aertlng that the pnrchaaing public would 
confuae it with "Irontox,” alteady regis- 
tered by the department atore. It de- 
veloped, however, that the "Iron Clad” 
brand of Cooper, Wella and Company 
and the “Iron Thread” of M. and C. 
Mayer had both been registered before 
Maey's mark. 

In the brief of the attomeya which 
led to dismissal of that action, the fol- 
lowing statement illustrating the use of 
the word "iron” in trademarks was 
made: 

“The combination of the word Iron' 
with 'sox,' while it might be considered 
to mean iron socks, is strictly a coined 
and fanciful word having no meaning 
in the arts and conveying no meaning to 
the purchasing public. It cannot be held 
to be descriptive, aa the Patent OfBce is 
practically estopped from considering it 
BO by the registration of ‘Iron Thread,’ 
‘Iron Clad' or ‘Irontex’ for hosiery, all 
of which are equally aa descriptive as 
applicant’s mark. 

“The fact that the word Iron’ is regis- 
tered aa an element in each of the 
registrations of record clearly shows 
that the Patent OiRce did not consider 
the word either descriptive or deceptive 
in connection with which it is used, and 
haa practically adjudged each regis- 
trant entitled to the uae of thia word.” 

Here are some of the trademarks in 
the knit goods and textile tradea show- 
ing the word "iron.” They illustrate 
how popular it la: 

“Iron Brand," “Iron Clad,” “Iron 
Crown,” “Iron King,” "Iron Man," 
“Iron Master,” “Iron Mountain,” "Iron 
Pier,” “Iron Shod," “Iron Sox,” “Iron 
Strength,” “Iron Thread,” “Iron Trail,” 
“Iron Wear,” “Ironall,” “Ironbound,” 
“Ironclad,” “Ironhose,” “Ironman,” 
"Ironite,” “Ironknit,” “Ironox,” “Iron- 
proof,” “Ironrock,” “Ironaldea,” “Iron- 
tax,” “Ironwarp,” “Ironwear,” “Iron- 
weave.” 


The “Fectory-to-You” Slogan 

T he Fedeiral Trade Commission is hot 
on tha trail qf “manufacturers” who 
have ao faeteries. One of them recently 
ordu^.te mead its ways is the Big G 
Yuniitnra Werka, eperated in New York 


OuM MAsaionra am Cisuma Danos^ 
In the nature of a pair of tonga, fsr grip- 
ping a roll of cotton la such manner that it 
may bo readily applied to the gome. Pat- 
ent IMim T. A. Buckley, M Oatlyle 
Ave., Yonkers, N. Y. 

CnoTHaBLWS Holobb.— W herein It is only 
noeosssry to Insert tiie free end of tho line 
in a fixed support, ths nelght of the llns 
increasing the cltaping action. Patent 
IfiSSfilfi. G. 3. A. MoUqne, 2712 Delver 8t., 
Granite aty, lU. 

Caaox Vanva.— Adapted to prevent fiow of 
preeenre field in one direction nnd to per* 
mit a limited volume of preuure flnid to 
pass In the opposite direction. Patent 16*2- 
636. A. P. Treadwtn and J. Flournoy, 
c/o Atlanta Cbamleal Co, Ono-O-Ona Build- 
ing, Atlanta, Oa. 

Dbiyiku Bit,— For raco hones, wherein 
means are provided permitting the driver 
to prevent any side movement from a 
straight rontae, wUla guiding in tha usual 
manner. Patent 1683539. J. S. Bristol, 214 
W. 85th St, Now York, N. Y. 

EvgenAas-CAta Folding and PaoTBOTiNa 
Daficq,— Which obviates the scratehlng or 
breaking of tha leases, retains a cleaning 
doth protected from grit nnd provide! a 
petnonal identification. Patent 1683417, 
D. W. Perry, 47 Mechanics St, Keene, N. H. 

Liqino-SOAP Divdibbr.— C apable of being 
operated to diaeharge predetermined qnen- 
titiee of llqnid soap repeatedly, tha parts may 
be readily dissaaembled for cleaning, but are 
leak-prook. Patent 1683448. W. N. Lureott, 
c/o Moore Bros. Co, 154 Chambera St, New 
York, N. Y. 

PLomNO Oaneg,— For indicating or dis- 
playing in n diagrammatic manner certain 
conditions, capable of use in a law court for 
estabUsMng or denying points in a trial. 
Patent 16SiM62. 3, B. Furber and K. L. 
Rankin, National Bank Bldg, Linden, N. J. 

Fountain Pin,— Having a supplemental 
ink reservoir contelaed in the nsual pen cap, 
for use if the pen runs dry where no ink 
le available. Patent 1633483. H. Boyer and 

M. Klevlnt, 880 Fairmount Ave, Jersey City, 

N. J. 

DiTACBABLB-Haai, CoNsrauenoN^Ar- 
rangsd to permit a dealer in boots or shoes to 
readily pMvidt a leather or rubber heel, es 
desired by the easterner. Patent 168844*. 
M. Mayorowlts, 1564 Longfellow Ave, 
Bronx, N. Y, 

Cat roa CoNTAimas.— Easily and qnlddy 
operated with the finger or thumb, providing 
a clcwure plate for nee on etendaid eoUap- 
stbla tubes having atandard caps. Patent 
1688420. W. SeUayer. e/o Fred SchUyer, 
9627— 77th St, Woedhaven, L. I, N. Y. 

FAaiwfiNO Danoaa.- Which have a wide 
range of utility but are primarily adapted 
for securing dnit eovers to the upholstery of 
automeblles. Patent (Reissue} 186660. D. 
I. Beher, 100— 6tb Ave, New York, N. Y. 

Liqom AmMumoN.— A eompaet protected 
cont^er'from which iodine or other liquid 
may be roodtly'dlipeBsed from a single hole 
In wnall quantitlsi. Patent 1688484. E, 
Thamak, 419 E. U7th St, New York, N. Y. 

Ma 9 HQUBKr-l^ bolding a road map lu' a 
position to be’ neadUy viewed by the driver 
of aa automobUa, the deviea may be at- 
tachad to the' windshield. Patent 1632856. 
A. 0. Boualnc/ IMlaa, Wis. 

Ink DisHaigaiu— For prlntar’a ink, affae- 
tlvely pretectlig.iiM ink against av^mration 
when lot ta uaei, and manually operabla to 
diapensa ink in any quantity. 


laie are factory or mannfacturera’ 
prleea. 

In iiBuinK its cease and desiat wder 
tha Gommiaaion aaya: 

"By iqeana of large dgna and in their 
newapaper advertiaementa and bnalneaB 
correapondence, according to the Com- 
miaalon’a findings, the respondents have 
for more than three years represented 
that they were the mannf actnrera of the 
furniture In which they dealt and that 
their fnrnlture was being sold to the 
public at manufacturer’s prices, whan 
tlw truth la that neither of reepondents 
have aver had any connection with a 
fnrnitnn factory but bought their stock 
as retail dealers and aold it at retail 
prices. 

“The Commission’a flndlnga conelnde 
that the respondenta’ representations of 
their bnsinesa and furniture deceived 
the purchaaing public, injured respogB- 
enta’ competitora and were unfair 
methods of competition.” 


Do Not Give Premature Publicity 
ANY an inventor haa failed to ob- 
tain a patent, or if he aueceeds in 
obtaining one, has seen it declared in- 
valid beeanse he unwisely guve publicity 
to his Invention before he took steps to 
assert his rights to a patent monopoly. 
Such was the case with Louie Klims, 
whose design patent for bam ventila- 
tor had been asMgned to the King Ven- 
tilator Company. 

When the King (^mpany sued the 
St. James Ventilating Company recently 
in the Federal Court for ^ Minnesota 
District, it developed that during the 
years 1918 to 1918 the King Company 
made and sold largo numbers of v«n- 
tilatora of the design in suit except t^t 
they lacked a flared base. The paten- 
tee, when manager of the company, was 
author of the publication, widely dron- 
lated 'Jn 1918, which dweribed the ven- 
tilator practically the same in appear- 
ance and design aa that of the design in 
suit but lacking the flared base. 

Prior to 1919 the patentee had been 
associated with the Queen Manufactur- 
ing Company at which time they had 
been making cupolas and ventUaton 
with flared baaes. 

"The evidenee ahowa that Klima, tho 
patentee of the present auit, cannot claim 
any contribution except that he com- 
bined with the flared base, which waa 
old, this superstructure above the flared 
base, which was old, in both eonflgura- 
tion and ornamentation,” aaya the court 
in invalidating tha patent. 

"The design law waa intended to en- 
courage the decorative arts. It ihers- 
fore dsals with appearance of the thing 
designed, rather than with its atmetnre, 
uaw or'functlona. But in a dasicn pat- 
ent, as in a meehanical patent, the sub- 
ject matter mnst be novel, and moat 
have called for an exercise of the Invaib- 
tive fscnlties. 

91a wder that thars may be aonlki', 
the thing must not have bean kaoi^ 
anyona before, , -Mere noveltF of flmn !»•' 
anflldent.^ 
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IsoNlNO Board.— O f ilmpl*. durabU and 
practical conatmctlon, carrying a 
ndjuitabla meanc for receiving and holding 
different aiaed coUara, folded ahirt cuffs, or 
^ther articles. Patent 1633408. F. D. Gor- 
man, 186 E. 40th St., New York, N. Y. 

Phohogbai-h Rbpbatbr.— Rendlly attach- 
able to any phonograph of conventional fom 
for actuating the stylus to automaticuHy 
repeat the playing of a record indeftnitcly. 
Patent 1082477. H. House, 403 Pender St., 
W. Vancouver, B. C., Canada. 


— Onk-Way Motor Way or Strut— A con- 

MSTHOU AND Awabatus vor MIXING PuLP. gt different speeds, and a dead or parking 
—For use in rnllla using a combination of g^ea. Patent 1620782. C. T. Eldridge, 
wood pulp and sulphite pulp, the pulps bo- Mill Valley, Calif. 

Ing automatically mixed and kept in agita- 


ndlly attach- tion until used. Patent 1831762. W. E. 
entionalform Rosebush, c/o Inland Empire Paper Co., 
automaticuHy Millwood, Wash. 

1 indeAnitoiy. Machine roR Coking anu Derinding 
3 Pender St., pguixg— Especially grapefruit, conveniently 


■essily of handling Brooklyn, N. Y. 


SioNAUNG Device— In the form of an arm 
visual by night or day, and opergble in such 
manner that the driver will have free use 
of both hands. Patent 1629380. M. Gold- 
man and n. Karaban, 277 Pennsylvania Ave., 


sp^StudinrrfiX-;!^ T=‘“rr7«r‘^1^7oTc\a“ TisirBus -Have the usual appearance of 

ISlng across a canyon or the like, the 1®31854 J. R. C«r~n. c/o A. t.. JMuroiie. ^ constructed to pie- 

won. ^fng adapted to retain earth filling Box 3428. Phl!-delphin. Fa. advertising, or a moving picture, to U 


walls being adapted to retain earth filling •'•• • 

Wh ch carries the roadway. Patent 1633211. b„bb,„ Feboiko Mkcmanism for Looms.- 
F A JenJSi Alderpolnt, Humboldt Co., Calif. Adapted to automatically threi 
E.A.JenJs.A p gi^ultaneously with the feedin 

Powder Puff. — Having a filler which win ^ every movement is utilized lor pine 
hold the walls against caving in or becoming threads between warp threads 

uneven, yet will be flexible and vrlU eliminate 1631828. J. Lucas, c/o Briesen I 

bulkiness. Patent 1634176. J. J. Coaln, lad gchrenk, 60 Church St., Hudson Tormina 
W. 21st St., Now York, N. Y. Bljg New York, N. Y. 

Building Block.- Equipped with a metal Exhaurt Syrtbii for Paper- Mach in: 
guard which will prevent the passage of Drikrb. - Which will efllcienlly remove thi 
around-nesting termites from the ground to moist sir from th® <>7'™ “h’*' 

the super-structure. Patent 1034167. K. L. permitting new air to take the place of th 
Morris e/o Smith & Wild, Honolulu, Hawaii, moist air. Patent 1631833. W. E. Rose 
’ ' , , , bush, e/o Inland Empiro Paper Co.. Mill 

Bird Houbb. — Adapted for use singly or in ^ood, Wash. 


ntains a large percentage of m 
atmosphere, yet repels vermin. 
209. 0. C. Reiber, West We 


liermitting new air to take the place 
moist air. Patent 1631833. W. E. 
bush, e/o Inland Empiro Paper Co, 
wood, Wash. 

Power-Transmission Deviie.— For 
mitting power from the fan belt of ar 
mobile motor to a rotary polishinf 
polishing the car or . 


Poodle-Dog Doll.— An inflatable toy hav- 1631600. A. S^ Nev 

ing an outer surface simulating a poodle Finder Mfg. t;o., lai o. <•> 


e other natural object, which may 
-tand or sit. Patent 1634180. 
T. iTcs4is.i Broadway und 


PerUinIna to Ve hlcleB 

ctive device for Automobile Fuel 


Tire Spbeadeb. — Whereby the entire length 
of an automobile tire may be apread open 
for inspection or repair without remov- 
ing the spreader from iU operative position. 
Patent 1627B00. V. R. Goeller, e/o Moun- 
tain Lukes Service Station, Mountain Lakes, 
N, J. 

Inner RscErTACLS for Hearsbs — ^Which 
will be air-tight, water-proof. Are-proof and 
a perfectly sanitary receptacle within the 
hearse for housing the casket. Patent 1628- 
893. W. and A. E. Livingston, 418 W. 2nd 
St., Hastings, Neb. 


easily applied even though the wheels b 
resting in mud. Patent 1629786. C. H 
Gunthorpe, Sr., 3132 7tb Si., Port Arthni 
Texas. 

Clutch Control fob Tbactorb— W hich 


Protective Device for Automobile Fua clutch Control for Tbactorb— Which 
Astronomical Device.— Whereby the op- tansb.— Which in addition to preventing pj^mits pivotal movement of the turntable 
proximate position of tho moon relative to j,, the filler opening by unaulhoriiH „,pect to the coupling bar without 

the earth, and tho earth’s shadow and the pjrjons servea to brace tho adjacent parts interfering with the operation or control 
moon’s shadow may be determined any hour g, ear. .Patent 1626822. G. G. Hearn, Patent 1620660. H. A. 

during the day. Patent 1634207. D. Phillips, whlghan. Ga. Stewart and F. L. Holt, c/o F. Holt. 309 


iivner for Automobile Wheels.— So K. Leanterdole St., Tnllahoma, Tenn. 
ucted that tho driver without leavi 


Sanding RoLLKR.-Whlch may be used for 
receiving sandpaper, emery paper, or buff- 
ing maUrial, In sanding or polishing 
to shape or finish tho same. Patent IMl- 
708. G. H. Davol, 105814 Argyle Ave., Hol- 
lywood, Calif. 

lE.— Of durable 
iit,. ».satly almplifles 


Mold.— W 

water of condense 

prevented from, backing up at the botto 
of the mold, and will bo drained off at 
ejected. Patent 16.30113. P. DeMat ' . 
c/o Munn, Anderson A Munn, 24 W. 40th St., 
New York, N. Y. 

Accelebatob Cushion- R eadily adapted 


16'>7507 J H prevented from, backing up 
T. C..U.. 8., ’ 

Signal Light. — Adapted for vehicles, tak- ^/o Munn, Anderson A Munn, 

Ing the place of a tail light, stop light or New York, N. Y. 

parking light, also for use at street corners, 

1 for building exite, etc. Patent 1626710. J. E. Accelebatob Cushion- K 
buff- Wood, 1622 S. Wabash Ave., Chicago, III. 

‘^ir^eS oTdclosTng the valve of a carburetor. Pat- 

Hol- ‘'.y *‘^ 7* h i iT Jha nlcMsitv 1630190. G. W. Megnin, Myrtle Ave.. 

blinding glare and obviating the necessity , 

of special deflecting lenses In automobile Allen.lule, N. J. 
irable headlights. Patent 16285BI. B. L. Noyaa, SCARIFIER— Adapted to he i 

Stonington, M«. Btandard tractor, th« ti 


and fadlltates th« various oporationi inci- Radiu8-Roi> Ctaur— For staying tho ra- at 
dent to the forming of wlro Joints or splices, front axlo of a Ford auto- m 

PaUnt 1688401. J- Flshor, Wnbosh, Ind. mobile preventing undue stress on the 1C 

B.. .6., S,rtn,8ra.U. ^ 

skUIed in tho use of pipe wrenches. Patent Tractor-Wheel Attachment— Providing 
1638466. E. L. Murphy, Miora, New Mexico. for automatically effecting tto re- 


• Scarifier— Adapted to he quickly attached 

to a standard tractor, the tooth being mov- 
tho ra- able toward or away from the ground, by 

rd auto- manually controlled mechanism. Patent 

on the 1629784. G. E. Gilbert, e/o Gilbert Mfg. 

spring Co., Stillwater, Minn. 


Chain Link.— F or attaching a chain ti 


Automobile Semaphore Signal— Mount- 
ed upon the top of a oar, normally concealed 
from view but adapted to be used as an 
indicator for “stop” or right and left turns. 


nnd dirt which colleU within 1629400. C. C. Lovejoy, c/o Typo- 


the channel ate.1 rim of a tractor whrol. 


?^:dmL^«"aftT47haM^^^ Patent 1630860. B. D. Imndon. Canton Pa. ^Uy. N. T. ’ 

attached without the use of tooU. Patent Laminatep Sfiino— I n which the load d^ valve-Cobe Extbactor— A almplo tool, 

1668484. W. J. Bryan, 11 Bentley Ave, flection dlagrama aiw In the form of^rvrf J E ^P^ 

Jeraey City, N. f. linea indicating an Increase "* *” .pokes, for expeditiously extracting and rw 

Hinge.— Eipaelatly for use In connection *“/« h J C For- t*** «>'»» pneumatic tire valvee. 

wlUi acreeni M itirm doors, whereby they 1628371. J. H. Stott, c/o H J. C.^r- j ^ ^ ^ 

may b'STarily atJachml to or vmnov^ from minion Oarage, Victoria, B. 0., Can'ada. 

tha caelng, without tools. Patent 1688916. London. W. C. Bnglnnd. ........ .v , .u 

,P. Zoufai 1811 So. 61st St., Cicero, IU. DraicnoN Inmcator for Automobil^ 

, ,, i>Aajinv mAnfitJwi fn iim TAAf wtndow of 8 tuttdcd, by ft ftwingftblft ftuctloD of tno roftp 
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CULTURE PEARLS 

BY DAVID STARR JORDAN 


FOUR SUNLESS WORLDS 
DANCE OF THE MOLECULES 



PORTABLE 



IITAL TYPEWRITER 


^TURDY, rugged, and durable, huilt to last a lifetimt, 
2-/ the Royal Portable Typewriter is invaluable to en- 
gineers, contraaors and all plant or work executives. 
Men who enjoy using a fine piece of mechanism will 
find it a big help at home and on the job anywhere. 

The Royal Portable, most modern of lightweight 
typewriters, has all the advantages of a big office ma- 
chine-standard keyboard, visible writing, automatic 
ribbon reverse and many other special features. It is 
created by the craftsmen who have made the Easy- 
Writing Royal Typewriter preferred the world over. 

$60.00 complete with carrying case, slightly higher 
in Ginada — many prefer gradual payments. There is 
a Royal Representative in your vicinity — have him 
show you the Royal Portable today. 


Special Features 


Pcrfecc viiibllicy of wriilac. 
Slindud four-bank kevboird. 
Unuaua] ipcid and raapon* 


Extra wide paper capacity and 
writinc line. 

Automatic ribbon reverte. 
Two-color ribbon. 
Accurate back tpacer. 
Marnln atopt— margin rclcate. 
Duit protection over all 
working pointi. 


** Everybody wants one** 

ROYAL TYPEWRITER COMPANY, Inc., 316 Broadway, New York 
BRANCHES AND AGENCIES THE WORLD OVER 


\ 


P»r tht b»mt. Rtyal Partahtt Typtwrittrt may bt bad, at mo additional cost, in a varhty 
of boamtiful colors to moot your ptrsoual tastt and barmonixt with your room furnisbings. 


T 
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Lowest Price Ever Quoted for 

a New Edition of the britannica 

in the compact 

NEW FORM for FAMILY USE 


Handsome 

Bookcase 


FREE 


IN yoar UfelonA wiah to own a set of the 
ENCYtXOPAEDIA BRITANNICA! 

WhiU ThU Offer Ltute. we will Include 
with each aet of the new Brltennica a 
handsome mahoftany-SnlBhed Bookcase 
with glass doors, ABSOLUTELY FREE! 

Never before, in all the history of pub- 
lishing, has a new edition of the Britan- 
nica In such a compact and convenient 
form been offered at such an amazingly 
low price I 

Here are the 38 volumes of the latest 
standard edition, 3 supplementary vol- 
umes, and an enlarged Index— 32 vols. In 


all — richly bound as 16 double volumes. 
In the world-famous NEW form for 
FAMILY USE. 

All the magnificent color plates are 
here— all the latest maps and charu and 
Illustrations — all the text matter con- 
tained In the higher-priced Cambddge 
Issue. 

This NEW FORM Britannica Is printed 
from the tame large-type plates as the do 
luxe Cambridge Issue, now used and en- 
dorsed by the world’s greatest libraries 
and universities. It Is worth Its weight In 
gold to YOU— yet the price is so low, and 
the terms of purchase so easy that any- 
one can now afford to own It and enjoy It I 


You Can Save 40% 

U You Act NOW! 


W E want YOU to know this new Britannica — to 
see for yourself how packed with information 
this fascinating work really is. And so we have 
set the price so low that anyone can now possess it. 

If you act NOW, you can get this NEW FORM 
Britannica at a dear saving of more than 40%, as com- 
pared with the price of the Cambridge Issue, and a hand- 
some Bookcase FREE! This sweeping reduction in price 
is made possible by binding the 32 volumes as 16 (2 vote, 
in 1 cover); and by printing the NEW FORM Britan- 
nica from ^e same plates used in the higher-priced 
Cambridge Issue, thus saving the expense of resetting 
the 33,000 pages of type. 

One Work Yon MUST Hnvet 


repments today, at always, the The Britannica la the onecoin- 

higlKst scholarship and widest plete library of universal kaowl- 
knowledge of the whole world, edge. Used in leading collegM 
That is why the Britannica is and schools. Quoted in pu^lt 
everywhere accepted as the su- and preaa. Cited in court pro- 
preme authority on every sub- ceedings. 
ject of importance. 

Why Yon Must Aet Quickly 


The very feature* which make 
this new Britannica to valuable 
to every doctor, lawyer, student, 
scientist and bu si ness executive, 
atoo make It absolutely indie- 
peneablm to YOU. One great 
thought Bom it may transform 
your whole future. 

The amaiing ttory of recent 
world-progrew is told by men 
and wo men who are themselves 
en integral pact of that Mory. 
Thsae flunous men and women 
are pte-emincntly fitted to ipve 
you a dear insight into the future, 


because they themsdvea are 
chiefly responsible for the pro- 
found changes which have done 
ewey enth the past. 

More famous Americans have 
written for the Britanniea than 
for any other American work of 
reference; and every other dvil- 
ixed country in the world la also 
represented in the Britannica by 
the writings of more aatborities 
of that country than yw will find 
in any similar pubUcal^ In any 
language. 

'Hiat I* why the Brit an nic* 


If YOU wish to take advantage 

of this Special Low Price Ofier, Sasid far tUa *|s AfR A V 
and get a Britannica Bookcase BOOKLBY A WJAA 
FREE, you have no time to lose. AetNsw-AtOaca-THISMimrTE- 
Alieady thousands of sets have FIU laaad waU ihi 
been sold in this universally pop- 
ular NEW FORM, and the sales ••abMkWt.wUah 
have far surpassed all previous w*T 
records. Ninety out of every Jg* 
hundred purchaser* of the new Ajaamlas 
Britannica are dema ndi ng this eaiaOfW, 

NEW FORM /n preforence to gF**!!." 
the higher-priced Cambridge la- 
sue. Tbit tremendous demand is sMs C sapwtNOW- 
rapidly reducing the number of 
set* on hand. Soon this Special SSiHaTEHiMar 
Offer will have to be withdrawn. ceEsct fa nSs a lg M 


I Ths ENCYCUJPAEDIA BRITANNICA, tne. ■ 

342 MaiUwBAvsana, New York I 

[ K^FWMBiu!SteoSe7«*lMS«)'?aadWlp*rtieal*«M FSMT I 

FneBaokcaasOStrBDdEimrParattatPlaB. I 
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Cars Steeled Against Wear 


II 


Through the black bulk of a rolling mill pass, glowing 
“blooms" of steel . . , Timken electric furnace steel in 
an early stage of bring shaped into Timken Tapered 
Roller Bearings . . , the bearings with the exclusive 
combination of this supremely durable Timken-made 
steel, and Timken tapered construction, and Timken 
POSITIVELY AUGNED ROLLS. 

Not only friction, but all the forces of shock, side- 
thrust, torque and speed yield toTimkcnTapered Roller 
Bearings. They give complete protection, in the trans- 
mission, differential, pinion or worm drive, rear 
wheels, front wheels, steering pivots and fan. They 
rignify endurance, refined design, simplicity, safety, 
accessibility, silence— and lasting economy. 

There is nothing more important than TimkenTapered 
Roller Bearings in choosing a motor car, truck or bus. 
The great majority of makes are Timken-equipped. 

THE TIMKEN ROLLER BEARING CO.. CANTON, OHIO 

TIMKEN 

ROLLER BEARINGS 



iblUhlnn power MV- 
W of over S0% by 
•InuTImkenTapcfed 
toller Bearing!. InefI 
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Amateurs 

'T'HB averase amateur acientiut would 
like to feel that he could do Bomcthirg 
for the advancement of science. But is 
there very much an amateur can do that 
has not already been done by the profcs- 
rionalal 

Well— we know of two joba an amateur 
can do and do well. One it to make a small 
telescope and join the American Associa- 
tion of Variable Star Observers, with easy 
non-technical duties of treat worth, never- 
theless, to science; the other is to keep 
watch of excavations in his own locality to 
see that valuable fossils and ancient human 
evidences are not lost to science. Both 
joba represent cases where numbers are 
needed, rather than the more highly trained 
work of the professional few. 

In the former, charts and simple instruc- 
tions are furnished and certain stars are 
assigned for regular observation— in fact 
the observer is almoot given a quit-claim 
deed to these immense bodies. In the 
latter there is no association or society, but 
if a few thousand of our readers were to 
keep an eye on local excavations for cel- 
lars and engineering jobs, we believe some 
things of great value to science would be 
saved from the hungry jaws of the steam 
shovel. 


Risiqr 

TNTERFERENCE between high-fre- 
A quency radio waves that travel one way 
around the earth, and those that choose the 
other path around, is thought by a German 
named Quack to mutilate the signals re- 
corded at the receiving stations. The 
Telefunken Company has proved that 
these waves do run around the earth in 
different directions, the time lag when 
transmitting being .096 of a second. 

ButwhyadngleechoT Why not two? Or 
three? tlr more? When. In fact, do these 
rampant radio waves stop in their tireless 
course? 

Can it be that after a century or two 
of radio broadcasting these waves will begin 
to accumulate and get under foot, so that 
the poor harassed world will have to have 
a BMdal squad of “radio white-wings” to 
gatBhr’up all of the used radio waves and 
bum them? 


NotuenM 

'YHE mue^ talked of Hindu savant. Sir 
A Jjtgadis Bose, has published another 
book about the souls of plants, and this la a 
thuthbnail review of it. In “Plant Auto- 
graphs and Their Revelations’' (Macmillan, 
1927) Sir JapuUa not <»ily attempts to 
show that {da^ are endowed with feelings 
aki)i.to.th^ of man, but that metals are 
alive and Ohn beMled with ixdaont 

pogmlar bode <m botany, which 
hu already been favorably nedv^ by un- 
erlttad naw-thought healers, lovers of the 
oecfidt, Yogi philoaopheri, dreamers, poets 
and, paett^pOite^ gidliUa Sntikiy aupple- 
mead'fw^ tad peendoha^esnats, tvlU 
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make a hit with all that quivering category 
of the emotionally unatable whose feelings 
joyfully run away with their rational 
facultiea. But not with trained botanists. 

The language la indeed charming and the 
book ia inteNating. What a trap for the 
unwaryl 

Science 

ITLEPHANTS are Intelligent. Every- 
^ body likes dephants. They pile teak- 
wood and we have heard it said that they 
do this without human direction. Ele- 
phanta aliio have a long memory and take 
terrible revenge on aged men who as chil- 
dren fed them peanuts stuffed with cayenne 
pepper. Now we are asked to believe 
another, which appeared in a New York 
daily, Sduwe; The Indian News Seniet. 

It aeems tiiat a forest fire was rapidly 
spreading In India when the loader of a 
h^ of wild dephants “smelled the fire 
and came to the road in order to satisfy hia 
natural euriority. The moment he saw the 
ffre Qweadiag to the forest he called his 


followers by loud trumpeting and within 
a few moments a well disdplined band of 
dusky four-footed firemen were busily 
employed, with their trunks as hose, turn- 
ing 40 streams of water on the biasing tree 
and burning wooda." Very soon, the dib^' • 
patch continues, the Are was put out. 

This story came out of India. But so 
did Sir Ja^dia Boae, the Hindu scientist 
who would have us believe tbat metals are 
alive and that plants have souls. Alto- 
gether, India muat be a wondctrful place. 

Cover 

'^HE writer recently paid a vidt to the 
A plant of the Buffalo Foundry and Ma- 
chine Company at Buffalo, New York, 
and was impressed by the pfeparations 
made fw casting an ingot mdd. Later a 
photograph was aecured of the pouring and 
this has been translated into color by our 
artist. The ingot mold which ia being caht 
weighed 126 tona. Three or four Udlaa 
are^retalred to funish sufileient mbltta 
metal to fnvmt eoU shuts. 
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PROF. DAVID STARR JORDAN 
Retired president of the well known 
Leland Stanford Jr. University in California, 
which. he built up from a small beipnning to 
academic fame, Dr. Jordan is a naturalist, 
most of whose life work has been devoted to 
the scientific study of fishes. The author of 
many books, he now devotes his time to 
writing. Better than many scientists he 
understands the knack of popular author- 
ship. For example, see article on page 300. 


PROF, S. R. WILLIAMS 
To many of us, the abstract study of 
physics is as dry as an Arizona summer. 
But there are in physics a number of 
concrete applications to daily life, and 
simple experiments which sometimes baffle, 
but always entertain and provide food for 
thought. Professor WiUjams of Amherst 
College has grouped together a number of 
these experiments in a two part article 
which begins on page 813. Don’t miss it. 


Dr. W. W. Goblentz 

With electridty, nun has 
turned night into day. But the 
firefly accomplishes as much 
without a thought and does it 
without loss of energy due to 
generation of heat. Will man 
ever succeed as well ss the fire- 
flyf On page 816 Dr. Coblents 
outlines this baffling problem. 


Horace D. Ashton 
Near andeot Carthage, north- 
ern Africa, a people often simply 
known as "the ti^odytes of the 
desert” dwdl underground in 
fQMclous rocans carved out of dry 
marl. They lead a peculiar 
ailitcnca iriiioh ia depicted on 
page 297, by Mr. Aahton, a 
Mow o( the famoua Royal 
Qeographieal Society. He hu 
Ured amottg theee odd people. 


Prof. E. H. Lockwood 
We have been in the habit of 
measuring the power of a motor 
car by the power of engine. 
But does this tell the whole 
story? Not Professor Lockwood 
of Yale haa worked out a practi- 
cal technique for finding out 
how much power a car puts on 
iht road. Explained on page 330. 


Martha Miller Bliven 
For years Mrs, Bliven was 
secretary to Carl Akdey, the 
noted esplorw, accompanying 
him on hia first trip to Africa. 
There Akdey taught her to 
shoot strai^t. Late she spent 
four years in F^di West 
Africa. Her account of a trip in 
the Belgian Congo (page 824) 
will arouas all the reader’s sup- 
preeeed instlnctB of wanderlust. 


Looking 

Ahead 

with the Editor 


GHASTLY 

Head hunting tribes in a wild 
district of British Burma until 
recently sacrificed slaves to 
insure a good harvest. The 
British Government decided to 
put a stop to it. A military 
expedition sent into the moun- 
tain fastnesses of these cruel 
tribes succeeded after some loss 
of life in freeing thousands of 
slaves. It makes a pictur- 
esque and absorbing story. 

PHOSPHORBSCBNCB 

Recent investigatione into 
phosphorescent light reveal new 
and interesting facts about it; 
and what ia more, they seem to 
point toward obtaining new in- 
sight into the structure of mat- 
ter— its atomic makeup. Here 
is a subject for what we call a 
“typical SasMTinc Amsucan 
article.’’ It will appear soon. 

THEORY 

From what peculiar pttoi- 
tive beginning did eyeaght 
evolve a billion years ago? 
There ia no direct proof, but 
according to one noted Ameri- 
can eye specialist whose theory 
haa been sent us, it evolved 
from the ancient ancestors of 
certain living amobas. Given 
the same circumstances again, 
the descendents of these amo- 
bas would again evolve sight. 

NOBILITY 

“Nobility at Work” ta the 
misleading title of a forth- 
coming article about the so- 
called “noble” gas argon— alio 
helium and neon. Argon ia used 
forfUlingthe newer electric light 
bulbs;helium for dirigibles, and 
neon for neonlamps. Howthese 
thln^ "stack up” in commerce 
provides an unusually interest- 
ing— and surprising— account 

ENGINES 

Have you ever thou^t of the 
human body purriy as an 
engine? How would a qiodcra 
donkey engine and hriat have 
fared in emnpetition with a few 
hundred slaves sad a eorps of 
lashmastsn in raising the pyra- 
mlda of Egypt? Thing! like ' 
this form the text of a fascinat- 
ing article by Dr. Paul R. He^ 
of the U. S. Bureau of Stand- 
ards. It wfllaetyouthinUng, 









A Troglodyte Woman and an American Oil Can! 


Inoongruous? Ofcoursd. But it is a thins you can 
see nowadays from one end of the world to the 
other, lyheraver backward or primitive people 
dwell. The lady is about to build a fire, and the 
oil oan is her stove, you live where an empty 
oil can is simply an empty oil can— generally 
something to get rid of. lives where an empty 
dl can is an oil can— something to be treasured. 
Go even to the innermost districts of China or 
India and you will find the same thing— the 
natives, in fact, are infiuenced in buying the oil 
by fact that the useful can goee with the sale. 


And what can not an ingenious native do with 
such a can? It makes the best kind of a re- 
ceptacle, and for cooking it looks as if the white 
man had made it for that purpose. During the 
temporary primitive life in the World War 
trenches, cut-down oil cans of the same general 
8ort~'‘petrol tins” the British "Tommies” called 
them— served as anything from bathtub to pot 
and kettle, and for trench stoves as well, just as 
the one in the picture is serving the troglodyte 
housewife. She must go outdoors to do her cook- 
ing, for her subterranean honie has no chimney. 



Troglodytes of the Desert 

Mysterious Tribes of Northern Africa Live in Great Circular 
Wells* Others Burrow into Rocky Hills, Carving Out 
Spacious and Comfortable Dwellings 

By HORACE D. ASHTON 
ftUow of iitt Roys/ Ctotntphical Sodoty 


T hree hundred miles in a di- 
rect line south of the site of 
ancient Carthage, in the hills 
known as the Matmata Plateau, 
there are upwards of 30,000 people 
whose dwellings are merely holes in the 
ground. Practically all their lives are 
spent under ground, and when they die 
they are brought up and placed in 
shallow graves on the surface. 

These people represent a race that 
so far antedates the Arab in North 
Africa that its origin is lost in antiquity. 
Two thousand years ago, they were, 
no doubt, living a pastoral life in 
tents in the foothills, but the armies of 


the Caesar, after bringing Carthage 
to her knees, swept south and so 
menaced them that they took refuge 
in the rocky hilltops where they dug 
themselves in between layers of rock 
and, placing bulwarks before the en- 
trances to their caves, successfully 


“What is a Troglodyte ?" 

Troglodyte means "to enter a 
hole.” The troglodyte is a dug- 
out dweller, wherever he is. In 
the World War, one of the edi- 
tors was frequently a troglodyte 
and, deapite hard luck stories 
often told by other war veterans, 
he wishes he were again— minus 
the war! On an icy day a dug- 
out is warm; in midsummer it Is 
cool. Do not pity the poor trog- 
lodytes— they get along alright. 

— The Editor. 


Some of these residences contain 
several chambers, always of the same 
dimensions, some opening from the 
main room, but often with independent 
entrances, except in the case of the 
harems or women’s quarters. There is 
no furniture, the bed being, in most 
cases, a sort of platform or shelf in 
the far end of the room, about three 
feet above the level of the floor, but 
sometimes a separate platform made of 
wood, overlaid with white plaster. 
These are covered with many thick 
blankets woven by the women. In 
only one house did 1 see anything re- 
sembling a table, and that was in the 
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house of Sheik Mohamed Lafet of 
Durat. In his own room there was a 
small plain table upon which he kept 
his papers and some photographs 
which had been sent him by former 
visitors. 

In all the rooms which are occupied, 
there are the usual divans along the 
side walls, upon which the people sit; 
for there are no chairs. In the women’s 
quarters one finds the inevitable loom 
and numero\u earthen bowls in which 
are prepared the rouss-eouss and other 
native dishes, and the huge jars which 
hold olive oil, dates, figs and other 
staple foods. 

In front of each house is a stone- 
walled court yard which serves three 
main purposes: first, as a place in which 



BEAUTY RIDES 

rJU jMssf and tnUi wosm rid$ on eamtl 
oomm. Tht oUor, and noNtr onto waU; 


the women of the household may re- 
main out of doors and still have their 
accustomed privacy (for these people 
are all Moslem and the women are 
veiled and secluded from childhood); 
second, as a sort of barnyard in which 
sleep all the goats, donkeys and 
chickens, and even an occasional camel, 
not to mention the ever-present and 
always ferocious watch dog; and third, 
as an Individual fortress in time of 
siege. 

T hese towns are usually dug into 
the conical, mesa-like bills of this 
region, which are composed of a suc- 
cession of strata, sometimes to a 
height of 100 feet or more. The 
streets are arranged like terraces or 
huge steps, one above the other, and 
culminate in a kaar or citadel on the 
very summit. This served as a store 
house and a place of refuge in the fre- 
quent wars which prevailed until the 
arrival of the pacif^ng and enlighten- 
ing French influence. 

Looking out from one of these cita- 
dels across the vast intervening valleys 
toward the mountains opposite, the 
view greatly resembles that of the 
region of the Grand Canyon of the 
Colorado, for the erosion and coloring 
are very much the same. Especially is 
this similarity marked under a sunset 
sky, for then these red sandstone cliffs, 
seen through a - varying blue haze, 
seem to re^e to a greater distance 
and to climb to loftier heights. 

These people are known as the 
“climbing troglodytes." There are, in 
addition, several districts within a 
radius of a few hundred miles where 
others of the same race live— branches, 
no doubt, of the same tribes. The 
dwellings of these reinted peoples re- 


semble those of the climbing troglo- 
dytes only in the form and dimensions 
of the rooms. At Ksour Medenine 
and in the region of Foum Tathouine 
and at Guerca Oulad Dabet, houses 
have been built on the level plain, in 
the shape of huge loaves of bread, ar- 
ranged in numerous horseshoe groups, 
and sometimes to a height of five or 
six houses, placed one on top of 
another. 

This grouping is said to have origi- 
nated from the necessity of defense 
against the Tuareg marauders who 
used to prey regularly upon these 
pastoral people, robbing them of their 
stock, grain and, often of their women. 

The houses, each comprising a single 
room, are called rhoorfa and are used 
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TROGLODYTE INTERIOR AT MATMATA WEAVING COAT-HAIR TENTS BELOW GROUND 

The bed ie made of mod and eoeered with plaitir. Note the huge Two trogiodyte women arc preparing a loom to teeate lento for thoee 

fare tit which are tiored oUee oil, barley and daiu membert of the tribe who herd ftoeke in the deeert 


principally as storehouses, although same race as those described above, 000 souls without even a single tent, 
they sometimes house the old and but their dwellings are quite different, These strange subterranean homes 
feeble members of the tribes who are being huge wells which dot the whole are entered through dark sloping tun- 
not sufficiently strong to endure the valley as far as the eye can reach. nels, usually branching off into small 
hardship of the semi-nomadic life led stables on the way, and opening finally 

by some of the people; for here, fully QURROUNDED on all sides by low into a circular court yard, 30 feet below 
80 percent of the people spend nine iJ mountains, on top of the loftiest ground level. Around the vertical 
months of the year roaming the desert of which can be seen their ancient sides of this courtyard are dug the 
with their flocks, planting and harvest- fortresses and citadels, the valley of rooms of the occupants, 
ing their meager crops as they go. The Matmata covers more than three All of these troglodytes are most 
old folks stay behind and act as care- square miles. It presents to the eye of hospitable and kindly people and they 
takers of the stores at home, awaiting the foreigner a most astonishing sight, extend the heartiest welcome to the 
the autumn home-coming. Then for for the whole floor of the valley is visitor. Matmata and Medenine and 
three months the town is surrounded dotted with the openings of huge cir- even Foum Tathouine are readily ae- 
to a distance of half a mile on all aides cular wells, about 60 or 70 feet in cessible by automobile from Gato in 
with thousands of nomad tents. diameter, and about 30 feet deep. southern Tunisia, but the towns of the 
Sixty miles to the west of Medenine In all the valley there are only climbing troglodytes, Duirat, Cheninl, 
is the strangest of all troglodyte towns, three buildings — a school, a mosque and Guermesa can be reached from Ta- 
that of Matmata. Ihia curious and a market, and these have only recently thouine only by mule-back, as they He 
primitive community is in a class by been built by the h'rench. Yet in this in rugged mountains where there are 
itself. Tlie people appear to be of the valley are said to dwell more than 12,- only steep trails. 






Mikimoto and the Culture Pearl 

Culture Pearls Show no Difference in Color, Form or Substance 
from the Native Pearl How the Japanese **Pearl 
King** Grows them by the Millions 


O N the southeaat side of the Gulf of Owari it has long been known persimmons, tofu (8oya*bean cheese,) 
main island of Japan lies the that a small species of pearl oyster and the like on the streets of Yamada 
large peninsula of Yamato, (Margarift/era marfenst) occurs in some and Toba. Mikimoto was a young 
very mountainous and pie- abundance, and from time to time man of unusual intelligence and in- 
turesque, one of the early homes of the valuable pearls have been found, dustry and early acquired some local 
Yamato or mountain-born race, which. Thus, diving for pearls, and also for prominence as member of the assembly 
whatever its origin (Assyrian, possibly, abalone, became one of the local in- of Toba. 

or Greek — as yet unknown ) now domi- dustries of Toba, the work being main- In 1892, at the National Exhibition 
nates Japan. On the east side of this ly carried on by peasant women. in Tokyo, Mikimoto received a prize 
peninsula, stretching along the large medal for an exhibit of pearls. The 

Gulf of Owari lies the province of Ise, ^OCHICHI MIKIMOTO, the Japanese people set little value on 
■ with its two considerable seaports, JV “Pearl King,” was bom in Toba pearls, (Bhinfu) or on other jewels, but 
Tsu and Yamada. in 1868. His parents were in humble the foreign trade maintained a con- 

A few miles beyond Yamada in Ise circumstances, and it is said that in bis tinuous demand. In 1890 he began, on 
lies the fishing village of Toba, the youth, with a push-cart, he peddled Tahoku Island, in Ago Bay, to the 


chief town of the very small 
province of Shlma, which now 
constitutes the ken or prefec- 
ture of Miye. Shima is a small 
hilly peninsula including the 
Bay of Ago with its cluster of 
barren islands, suggesting the 
rocky islets of Greece, but very 
different as to human sur- 
roundings. The water of the 
inlets of southern Shlma 
(Shinui-Vra) is remarkably 
dear. The sea has a sand- 
stone bottom and dean tribu- 
tary streams, few in number, 
while its southern end lies 
wide open to the warm wash 
of the Kurpshiwo or Black 
Current, the Gulf Stream of 
Asia which swe^ northward 
from Formoaa and Luzon. 

In the BOttthem part of the 
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NINE CULTURE PEARLS 
The tingU pearl la eenler it a nahtral pearl; theee an Uflai 


seaward of Toba, the culture 
pearl industry. 

It was known that In China, 
pearls had long been secured 
from fresh-water mussete by 
some form of artificial stimu- 
lus. Any object placed within 
the “mantle” of the mussel 
would cause Irritation and the 
foreign object would be imbed- 
ded in a nacreous or pearly 
covering. 

Professor Kakiehi Mitsu- 
kuri, of the Imperial Univers- 
ity of Tokyo, then in charge of 
the National Exposition, gave 
to Mikimoto the suggestion of 
experimenting on artificial 
stimulation which might 
greatly Increase the number of 
pearls in a given area. Dr. 
Kamakichi Kishinouye, a grad- 
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u«te student, now professor in the Im- 
perial University, and Chujiro Sasaki, 
then a young professor interested in 
conchology, gave valuable help. 

The ordinary pearl is a product of 
irritation due to the presence within 
the mantle of the pearl oyster of some 
small sea-worm or minute crustacean 
which has crawled into the shell. A 
pearl has been described as “a sarco- 
phagus of a worm untimely dead.” 
Any irritating object, as a grain of sand, 
may serve as a nucleus for a pearl. 

Tahoku is a small, rocky islet in 
Ago Bay, about 18 miles to the south- 
ward of Toba. On and about this 
island Mikimoto dstablished in 1890, 
the first pearl-oyster farm. Four years 
were devoted to experimentation, for 
some time with discouraging results. 
The earliest pearls were flattened or 
imperfectly spherical, a condition 
slowly improved and finally fully reme- 
died in 1913. 

According to a recent circular is- 
sued by Dr. Sasaki and others, the 
latest investigations show: “The 
theories of the formation of pearls have 
been the subject of study and discus- 
sion among scientists for centuries, 
^me thought that a grain of sand 
becomes the nucleus of a pearl, whereas 
others believed that internal patho- 
logical conditions produced the pearl; 
still others advocated the theory that 
the pearl is formed by the presence of 
parasites. All maintained their own 
views and there was until recently 
no one theo^ which could be accepted 
by many, if not by all. The latest 
theory, which is generally accepted, is 
the theory of the pearl sac formation 
in pearl oysters. 

nucleus of a pearl need not 

X be any particular substance. It 
may be a grain of dirt or the larva of 
some parasitical worm or some other 
similar substance. For example, a 
small crustacean was found to be a 
nucleus. In some cases there was no 
nucleiu at all. Therefore, from these 
facta we can say definitely that the 
nature or characteristic of a nucleus 
or the presence or absence of it is not 



ROKICHI MIKIMOTO 

The "-pearl kinff’ of Javan. It tro* fv> vhn 

deeeloved and perfrHtii artifirial jtrarl 
euHure from a verg email brginning ■ 

essential for the formation of a pearl; 
the essential element is the pearl sac 
which induces the secretion of the pearl 
substance as connective tissue. Now, 
it became evident that the pearl sac 
is formed from the epidermis, and not 
from any foreign substance; that is 
to say, the pearl' sac is formed from a 
portion of the epidermis cell of the 
mantle-parenchyma which is detached 
and falls on subcutaneous tissue. All 
natural pearla originate from the pearl 
sac, whether the causal stimulus for 
the formation of the pearl be external 
or internal, the pearl substance being 
secreted by the layer of epidermal cells 
of this sac. The function of these 
cells is precisely that of mantle-par- 
enchyma cells.” 

Seventeen patents have been granted 
to Mikimoto for details in producing 
pearls and for hatching and caring for 
the “spat” or young pearl oysters. 
The latest Japanese patent (No. 33,640 ) 
describes the method as follows; "The 
process consists of removing from a 
living oyster the mantle-parenchyma 
which is used as a bag to envelop the 
nucleus of the pearl. When this nu- 
cleus, which consists of a fragment of 
fresh-water mussel, has been inserted 
in the flerfiy bag, its mouth is secured 


Ml 

with a cord, and the whole Is intro- 
duced into the subcutaneous tissue of 
the shell-secreting epidermis of another 
oyster through an opening surgically 
made for the purpose. In the same 
operation the cord is withdrawn, the 
wound made by the lancet is disin- 
fected, and the oyster having been 
returned to the sea is left to cover the 
nucleus with the many layers of 
nacre neceesary to produce perfectly 
spherical pearls. 

“'T^HIS process,” the Sasaki cir- 

X cular continues, “is extremely 
delicate, and unless done by selected 
technicians the work cannot be per- 
formed successfully. When this meth- 
od was publish^ by the Patent 
Office, it was believed, at least by some 
Japanese, that the technique of tying 
the mouth of the bag formed by the 
mantle-parenchyma would be too 
delicate and almost impracticable. 
There were certain European scien- 
tists who also held the same opinion. 
The actual performance of the delicate 
operation at the hands of expert 
technicians created general surprise. 
The pearl oysters after being so treated 
are left for several years in the nursery. 
Out of 50 oysters picked out of the 
bed at random, on an average 13 con- 
tain perfectly round pearls. After 
careful examination of these pearls, 
the committee came to the conclusion 
that they were in lustre, color and 
shape, and in every other way, equal 
to natural pearls. The attainment of 
this remarkable success is solely de- 
pendent on the application of science.” 

It was the fortune of the present 
writer, in November, 1922, to accept 
an invitation from Mikimoto, to virit 
Tahoku. An account of this trip was 
published in the ScieiUific Monthly for 
October, 1923. This record I condense 
here: 

An automobile met us at Toba. My 
associate on this trip was Dr. Sensij 
Yamamoto, lecturer on genetics at the 
Imperial University of Kyoto, who 
was then helping me to complete my 
third collection of Japanese fishes. We 
left Toba on one of those perfect days 



QOTOSHO, SHIMA, JAPAN 



TAHOKU ISLAND, AGO BAY 
On thi» inland Mikimalo t«san hi* enUnn ftoH indmirg. 

enbaemunttii been atended at far - - ' 

loealilies alont the indented eoaet n 


m 


SCIENTIFIC AMSRICAN 


October Wd- 


culture cages sre removed to places 
which the current cannot reach. Species; 
of octopus are the most dangerous of 
all largw enemies, sometimes destroy- 
ing the entire stock of inoculate 
oysters. To shut out these and other 
predatory creaturee, Mikimoto has de- 
vised patented culture cages. 

'T^HE pearl divers (ama) at Tahoku 
1 form an interesting group. These 
are all young women from 18 to 86- 
years of age, vigorous and muscular. 
It is said that the profession has be- 
come hereditary in the province of 
Shims. Women are preferred to men 
for this work, as it is claimed that they 
can stay un^r water longer (two to 
three minutes). Their husbands find 
employment in taking care of the shells 
and pearls and in other duties about the 
island. Mikimoto's divers wear cotton 
suits not unlike pajamas, white cotton 
caps and over the eyes a large water 
glass for better vision. Each one as 
which come only in November and in the peninsula of Lower California, she dives from the boat has with her a 
even then but seldom. After 16 miles The total area of Mikimoto’s water floating tub In which to deposit her 
of narrow roads through hills ablaze farms amounts to 40,380 acres. Eighty “clutch.” In the interval between 
adth maples, we reached Ago Bay. Here buildings are now occupied and a plunges the divers keep up a sharp 
Mikimoto met us with what was liter- thousand people are employed. Three whistling, a process which is said to 
ally a steam tub, almost as broad as millions of oyrter-epat are planted each give them limg strength for their work, 
long, with no deck, its interior fltted year, and upward of a million pearls The salt water tends to coarsen the 
with easy chairs. It was propelled by secured. Those not spherical, or which skin and to redden the hair, but the 
a little engine, adequate in good are otherwise imperfect, are destroyed, women seemed unusually robust and 
weather for the few miles between that the reputation of the culture in their way not unattractive. Like 
Tahoku and the mainland. pearl shall not be harmed. As there is all other Japanese, they are endlessly 

Having leased this picturesque island no difference whatever in color, form or good natur^, and when we left the 
as a base of operations, Mikimoto has substance between the native pearl and island, after they were back in kimono 
secured the rights to about 60 miles of the best culture pearl and as they can- and o6t, they said "Sayonara” (good- 
bay around it. A portion of this ares not be told apart except by disaec- bye) in the friendliest fashion, waving 
is given to the spat. Small stones are tion, there is no reason why the price their handkerchiefs until we were out 
scattered over the bottom, and to of the culture pearl should be lower of sight. These women are in their 
these the newly hatched fasten them- than that of the other. There is no way aristocrats among the divers, 
selves by a byssus or set of threads, difference except that Mikimoto is The harvest season for pearls is in 
These are left to grow for about three honest in regard to his product. I may early December, but Mikimoto sent 
years. They are then gathered, and note here that the conventional “arti- out for our edification nine of the 
under the mantle of each one is intro- ficial pearl” commonly used in neck- divers, each one bringing in a pearl 
duced a very small round fragment of 



shell (mother of pearl). These are 
then transferred to the south side of 
Tahoku into water so deep (30 to 40 

feet) as to prevent all danger of frees- AN ODD RESIDSNCR 
ing. The animals are “planted” about 
a foot apart and held for some five 
years more, when they are brought up 


by the divers, nearly every one having 
then a pearl of some value. The 
market price of these “culture pearls,” 
(yoahoko ehinju, "pearls for foreign 
trade”) ranges usually from 200 dollars 
downward, according to their size, 


omeoMintouL 
vtar Panama, OutaJUm live 
in the thtU of a yeaH oevltr, 
hence the name "pearl 


form and purity. 



S INCE the establishment of the 
industry on a firm basis, and spheri- 
cal pearls can be counted on, Mikimoto 
baa extended his work from Ago Bay 
to eight other bays and islands along 
the coast to the southward, the souther- 
most localities being Omura Bay near 
Nagasaki and Yayeyama Island, in the 
Rhikiu Arcbipdago. Certain inlets in 
Hawaii have been under examination, 
and there are bays probably available 


lacee is made from fish scales and has 
very slight value, although well re- 
garded as an ornament. 

The ahief enemies of the pearl in- 
dustry 4re the “red current” {Akashivo) 
and the octopus. The “red current” is 
made up of prodigious swarms of a 
minute flagellate Infusorian that come 
up at times from the Philippines. When 
the red water invades Ago Bay, the 


oyster. Opening these in his summer 
house on the hill, a pearl was found in 
each one. Two of the oysters were 
fried for my luncheon, and in one of 
these (very delicious, by the way) I 
found a idnute natural pearl. Our 
visit -ended, Mikimoto gave the whole 
pearl catch of the day as a present to 
Mrs. Jordan, a friendly souvenir of a 
delightful and instru^ve visit. 
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THE BUILDER OF THE CAVES THE ENTRANCE FOR AUTOMOBILES 

' Fomtierri! hat laltorrd limg and ilrfvuoutlif in building Cart ran hr ilri 

it unique undcrfraund ntidnire and fruit farm arr I 



A Modern Man-Made Cave 


The rock-hewn tombs of Palestine and the catacombs of 
ancient Rome are visited by all tourists, but few people 
are aware that near Fresno, California, we havh a modem 
counterpart. A series of 60 underground rooms have been 
excavat^ as a refuge from the summer heat and for the 
regulation of the ripening and drying of fruit. This 
series of grottos now covers an area of ten acres. It 
underlies an orchard of oranges, peaches and figs and 
vineyards. Baldassare Forestierre, the builder, is a 
native of Italy, who came to America years ago and 
obtained a ranch of 70 acres near Fresno. Here he began 
the building of the caves, a task to which he has devoted 
most of the past 20 years. He has worked steadily and 
lived in this unusual residence, doing only enough ranch 
work to provide a livelihood for himself and funds for his 
project. Today he has a place unique in the western 
world and comparable only with the famous wine cellars 
of France and of his native Italy. He now plans to double 
the siie of his underground retreat, making it 120 rooms. 
It wUlinelnde, it his dream is reaUaed, a hotel, restaurant, 


garage and dance hall — a miniature dream-city beneath 
the surface of the ground. Some parts of the caves are 
already two stories beneath the surface and are accessible 
not only on foot, but by automobiles, which may be 
driven down an artistic driveway lined with orange trees 
in beautifully constructed niches. Forestierre, a natural 
horticulturist, has experimented with ail kinds of trees and 
grape vines not only on the surface but beneath it as well, 
so that one of the wonders of the place is the sight of 
orange, lemon and grapefruit trees growing sturdily two 
stories beneath the level of the state highway. Light and 
air for these subterranean trees are admitted through 
holes in the domed ceilings which open upon the ground 
and through which sufficient sunlight streams for healthy 
growth. In other sections of the caverns where light 
without sunlight is essential, the openings are cunningly 
shaded by grape vines. Outside the temperature may 
vary from 30 degrees in mid-winter to 110 degrees in 
midsummer, but underneath the temperature never goes 
below 66 degrees in winter or above 80 degree in summer. 
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LEONARD WOOD 

T he itntimely death of General 
Leonard Wood, Governor-General 
of the Philippines, has removed one of 
the ablest and most sincerely beloved 
public men of America. His life during 
the past 80 years was that of a great 
soldier, an administrator of consum- 
mate ability, and an outstanding 
American whose record, in spite of 
the fierce light of publicity which al- 
ways beat upon it, stands today with- 
out a blemish. 

During a period which witnessed 
our emergence from voluntary national 
isolation to a commanding position 
among the great peoples of the world, 
General Wood always exercised a far- 
reaching, constructive influence. The 
briefest recapitulation of his activities 
establishes this fact. After serving as 
Colonel of the regiment of “Rough 
Riders” during the Spanish war, he 
was appointed Governor of the Prov- 
ince of Santiago, and then Governor- 
General of Cuba. Such was his execu- 
tive ability, that he brought order out 
of chaos, organizing a stable govern- 
ment, and making it possible by 1903 
to turn over a prosperous and peaceful 
country to the Cuban people. This 
work Included the complete reorganiza- 
tion of fiscal, judicial, provincial and 
municipal affairs, and the organization 
of military and police forces. Soon 
thereafter, he was sent to the Philip- 
pine Islands as Governor of Moro 
Province, where he repeated his sue- 
ceases in Cuba. 

Later, we see him appointed Chief of 
Staff. In this most important position 
he served for four years, during which 
he completely reorganized the General 
Staff. He will be gratefully remembered 
as the originator of our training camps. 
Later, at a time when the White House 
frowned upon even the suggestion of 
military preparedness. General Wood 
was the only high-ranking military 
officer who jeopardised his military 
fulmre by throwing himself heart and 
Mul into ^ ojvznization and develop- 
ment of the famous Plattsburgh camp. 
It. took patriotism and courage of a 
high - order to do that, and General 
Wood subsequently paid the price. 
When the war was declared, it was the 
national expectation that this most 
able man would be given a large share 
in our military activities in France. 
Inrtead of this, he was retained in 
America, moved from pillar to post, 
and forbidden to accompany to France 
the division which he had trained. 

His last great work was that of bring- 
ing order out of chaos in the Phillippine 
Islands — a stupendous task, which in 
spite his age and somewhat broken 
. 4li^th, be did sot hesitate to under- 


take. He found the Phillipplnes 
hostile and left them friendly. 

The writer closes this eulogy by 
quoting from a personal letter received 
from the Governor-General. “The 
people are happy and contented and 
on the whole, I think, appreciative of 
what we are doing. Dmpite all the 
efforts of the leaders, the lies by 
Philippinos against Americans, and the 
dissemination of false information both 
here and at home, I have yet to receive 
my first dtegreeable signed or un- 
signed communication from any one 
of the twelve million people living in 
the islands.” 

NAVAL CONFERENCE DISARMED 

W HEN the “naval experts” (how 
weary one becomes of that pet 
term of the propogandists) had become 
deadlocked at Geneva, and the prophets 


New York’s Airport 

P I Oovemor's Island, situated 
off ths tip of ManhatUn, na- 
ture has provided an ideal air- 
port for New York City. To 
build an airport many miles from 
the business heart of New York 
would be to rob the air service 
of that veiT time-saving which 
constitutes its chief, iu only, ad- 
vantage over train service. Of 
what value is a saving of three 
hours in the air, if two hours of 
the three are lost in journeys by 
land between flying field and 
ci»? 

The commission which is mak- 
ing a study of the problem should 

S acs this question of time-sav- 
g far in the lead of any other 
considerations. If Governor’s 
Island fulfills ail other airport 
condidons, physical and com- 
mercial, and it does, its choice as 
ths seat of ths most important 
airport in the -United States 
would seem to be inevitable. 


of calamity wan predicting another 
“armtment race,” the peoples of the 
United States and. Great Britain took 
hold of the situation and set it in its 
true light. 

“We regret,” they said, “that these 
naval gentlemen are unable to agree 
on the technical details, but thcdr 
failure can have no serious effect 
upon ^ excellent understanding of 
two grpat nations, between whom war 
is simply unthiiikable.” Thus the 
public has disarmed the Conference. 

Another happy result is the convic- 
tion that the discussion has cleared 
the air, and prepared the way for 
further diplomatic handling of the 
problenu 

Briefly put, it may be said that tiw 


United States and Great Britain are 
agreed upon parity, but that the 
former favors big ships armed with 
big guns, and the latter prefers a large 
number of smaller ships armed with 
lighter guns. This is due to the wide 
difference in the naval requirements 
of the geographically self-contained 
United States and the widely scattered 
elements which make up the British 
Empire. Surely a parity can be ar- 
rived at which will satisfy both con- 
ditions. For ourselves, we must bal- 
ance our navy by building additional 
cruisers. 

EUROPEAN AVIATION IMPRESSIONS 

A fter spending a few weeks in 
. visiting European flying fields, 
the writer feels that although the net- 
work of air lines in Europe functions 
with extraordinary regularity and 
safety we in America are liable to 
praise unduly the superiority of 
commercial aviation in Europe. 

If commercial aviation means a 
profitable air service, then, strictly 
speaking, there is no commercial 
aviation there. The great German 
Lufl-Hanm derives from its traffic 
returns only about 50 percent of its 
running expenditures. The British 
Imperial Air Service receives a subsidy 
of 50 dollars for every passenger it 
carries. In strong contrast to military 
aeronautics, commercial aviation in 
France is nt a very low ebb. 

In the United States, the mileage 
flown on the regular air lines is now 
almost equal to the mileage of the 
entire European continent. Subsidies 
are debilitating, and the United States 
very wisely is helping the industry, 
not by subsidies but by providing 
lighted airways, weather reports and 
wise air regulation. 

It is unnecessary to say that we have 
excellent pilots in the United States. 
The recent transatlantic flights prove 
that. Our commercial pilots have 
graduated mainly from Army and 
Navy ranks. Although our commercial 
flying schools are doing good work, 
teacMng the men to solo and giving 
them some ground training, they wieh 
to conv^ their students into a more 
thoroughly finished product There- 
fore, the present cooperation between 
flying schools and the Army Air Corps 
Reserve will do much to improve the 
situation. We can learn much from 
the Deutsche Verkehrsfliegerschule in 
which men are trained, not only as 
fliers, but as engine experts, meteor- 
ology, navigators, and are given over 
one hundred hours in the idr before 
they are allowed to join the Lufl- 
Harm, as assiatant or apprentice pilots 
only. 
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Placing Staten Island on the Map 

Building Three Bridges that Will End the Isolation of an 
Important Section of New York City, 


r r view of the rapid growth of New 
York City and ita residential 
Buburba, one is pu»led to And an 
adequate reason for the sparaely- 
populated condition of Staten Island, 
and the failure to tie in this most 
attractive region with the general 
transportation system of Greater New 
York. Long Island, the Bronx, and 
New Jersey are connected with Man- 
hattan Island by a score of costly 
bridges and tunnels, many of which, 
in respect of their magnitude and 
carrying capacity, are unequalled else- 
where. But Staten Island has been 



REINFORCED CONCRETE HER 



Bt J. BERNARD WALKER 

treated as the "poor relation,” and not 
a rapid-transit bridge or tunnel crosses 
its encircling waterways. 

Her isolatton, fortunately, is now 
about to be broken, thanks to the 
“Comprehensive Plan” of the Port 
Authority, under which, within a year 
or two, the stretches of water known 
as the Kill van Kuli and the Arthur 
Kill will be spanned by two large 
cantilever brid^, and a few years 
later by an arch bridge which, with a 
single span of 1660 feet, will equal the 
length of the great bridge which is 
now under construction across the 
harbor at Sydney, Australia. These 
two will be the longest arch bridges 
In the world. 

S TATEN ISLAND is separated 
from New Jersey by the Kills, one 
of the most impc^nt water-ways 
within the Port <rf New York. They 
are together about 12 miles in length, 
and the width varies from a few hun- 
dred feet to neariy 2000. They have 
been dredged so as to accommodate 
deep-draft ships, and the commerce 
through them is today very heavy. 

The aghatton for a bridge has been 
carried more or less vigorously 
for a century pi^ and the movement 
has been brought to a head largely 
because of the Increasing use ci 
aut<HnobUee and motor trucks. 

It will be remembered that a few 
years ago, under Mayor Hylan’s ad- 
ministration, there was much dis- 
cussion of a proposal to build a tunnel 
from south Brooklyn to Staten Island, 
on a location slightly to the nnth of 


the Narrows. This was to have been 
used both for rapid transit and rail- 
road freight service. Two large shafts 
were sunk, but no attempt was made 
to drive the tunnel. 

The fact that the state line between 
New Jersey and New York ran 
through the Kills constituted in itself 
a formidable political barrier to 
bridge construction; but in 1924 the 
legislatures of New York and New 
Jersey removed this obstacle by direct- 
ing the Port Authority, which is a bi- 
state body acting as the agent of 
both states, to build, operate and 
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maintain two bridgee, one from Perth 
Amboy, New Jersey, to Tottenville, 
Staten Island, and another from 
Elizabeth, New Jersey, to Howland 
Hook, Staten Island. Each bridge is 
designed for highway traffic only, and 
each will carry a fourdane vehicular 
roadway and two five-foot sidewalks 
on a single deck. 

The bridge from Perth Amboy to 
Tottenville is to be known as the 
Ojiterbridge Crossing, in honor of the 
first chairman of the Port Authority. 
Twelve miles or so from this is to be 
the Elizabeth-Howland Hook bridge. 

In order to attain the maximum 
clearance of the floor of the Outer- 
bridge Crossing bridge above the 
water-way, without exceeding the 
maximum roadway grade of four 
percent, and because of topographical 
conditions, a bridge of great lenirth was 
necessitated, the total length, includ- 


ing approaches, being about 10,200 
feet. The bridge crosses the Arthur 
Kill as a high-level cantilever struc- 
ture. The central span of 7.*)0 feet ha.s 
a clear height above water of 135 feet. 
At each end of the cantilever struc- 
ture is a 375-foot through-truss span. 

T he main river structure is sup- 
ported by arched concrete piers 
which, as may be seen from our 
illustrations, give an impression of 
solidity combined with dignity and 
simplicity of outline. The bases of the 
piers rest upon timber piling, all of 
which was driven down until the 
desired resistance to carry the load wa.s 
secured. 

The long approaches consist of 
lighter, arched, concrete piers similar 
in form to the main river piers, carry- 
ing simple, plate-girder spans. These 
approach piers are carried in some 


cases on timber piles, in others on rein- 
forced concrete piles, and elsewhere on 
spread footings. The concrete piers 
are steel reinforced, and reinforce- 
ment is also used in the spread foot- 
ings. For much of the distance, the 
approaches rest on firm soil, close to 
the surface. The total cost of the 
Outerbridge Crossing, it is estimated, 
will be approximately 10,000,000 
dollars. 

The Elizaheth-Uowland Hook bridge 
will extend from McKinley Avenue in 
Howland Hook, Staten Island, to 
Edith Avenue in Elizabeth, New 
.Jersey, The main portion of the 
bridge, which will be of the cantilever 
type, consisting of a central river 
span and two shore spans, will be a 
high level structure with an overall 
length of 1152 feet, and a center 
span over the channel of 672 feet. 
There will ))o a clear height from the 






Mrater to the under ride of the floor of 
186 feet. The central span will be 
long enough to clear the whole width of 
the stream from bank to bank. 

I T will be agreed, on looking at our 
illustration, that the bridge, with 
its long approaches carried on rein- 
forced concrete piers, will present an 
imposing and pleasing appearance. 
The approaches will consist of plain 
girder spans carried on reinforced 
arched concrete piers similar in design 
to those employed in the approaches 
of the Outerbridge Crossing. For- 
tunately, bedrock at the er^ng is 
close to the surface, and all the piers 
of the main river bridge will be carried 
down to this rock. The cost of the 
bridge is estimated at 6,684,000 dol- 
lars. The total cost of these two 
greatly needed and important cross- 
ings to Staten Island will be between 
16,000,000 and 17,000,000 dollars, a 
sum which, in view of the great 
benefits that will be derived, would 
seem to be reasonable. 

In considering the questions of 
future travel and revenue, the Port 
Authority made elaborate calculations 
as to the amount of traflSc which would 
use the two bridges, and the amount of 
tolls that would be collected. These 
calculations were no mere guess, but 
were based upon a careful count of the 
traffic using the existing ferries from 
New Jersey to Staten Island, and also 
upon an estimate of the amount that 
would materially be diverted to the 
new structures as soon as they were 
available It was estimated that 
traflSe on the Outerbridge Grossing 
would be as follows: In the year 
1928 there will be 1,058,600 vehicles, 

8,261,000 passengers in vehicles, and 

2,968,000 pedestrians. It is believed 
that there will be a steady increase as 
the years go by, and that by 1940, 


3,104,400 vehicles carrying 9,562,000 
passengers will use the bridge, and 
that the total number of pedestrians 
will have amounted to 6, 1 26,000. The 
estimate for the Eliaabeth-Howland 
Hook bridge for 1928 are: 897,000 
vehicles, 2,861,000 passengers, and 

2.074.000 i^eririans, and it is ex- 
pected that by 1940 the figures under 
these three huuis will be, respectively 

2.991.000 vehicles, 7,886,000 passen- 
gers, and about 4,000,000 pede^ans. 

E stimates of outerbridge bridge 
tolb based on a 60-cont-per- 
vehicle rate, showed that a return of 
7.86 percent would be reached in 1940. 
The estimates for the Eliaabeth- 
Howland Hook bridge at the same 
rate of toll are higher, starting in 
1923 at 8.98 percent, and reaching 
82.49 percent in 1940. 

A third and far more important 
bridge, in point of size and capacity, 
is to be built across the Kills from 
Bayonne to Staten Island. Prelimi- 
nary studies to dedde what type of 
bridge would be most suitable to the 
rite and the prospective traffic in- 
dicated that a single steel arch, 1660 
feet In length, would not only be 
lower in cost than a cantilever or a 
suapetudon type, but that it would 
have superior esthetic merits. Suf- 
ficient IwrIngB were taken on each 
ride of . the Kill van Kull to establish 
the fadt that good rock foundations 
are available. 

It is only of late years that the steel 
arch bridge has come into its own, as a 
suitable type for bridges of excep- 
tional length of q>an. Engineers will 
remember the unfeigned astonishment 
some 85 to 40 years ago, when Max 
M. Ende, a. well-known engineer, 
showed de^^ for a steel arch to 
span the Hudson River, as being 
p^erabls to UndenthaPs desigBs for 


a suspension bridge; and it was not 
until nearly two decades later that the 
Niagara Gorge was spanned by a steel 
arch bridge of the then unprecedented 
length of 800 feet. 

Today it is recognized that canri- 
levers may be built up to 2000-feet 
span, steel arches up to 8000 feet and 
Buspenrion bridges up to 6000 feet, 
or even more, if the conditions call for 
it. The arch has the great advantage 
that it ia aelf-contain^; whereas the 
suspension type has to be extended on 
each ride beyond its central span, 
and the enormous pidl of its cables 
must be taken up by massive an- 
chorages placed far in-shore. 

The longest arch today is found in 
the crossing of the mssrive four-track 
railway at Hell Gate in the East 
River. This haa a span of just under 
1000 feet between the end pins of the 
arch. A bridge of the same general 
type la being built across Sydney 
harbor, Australia, which will provide 
for vehicles, trolley cars, and railroad 
transportation. 

great arch of that bridge has a 
X span of 1650 feet, and the same 
length has been adopted for the 
Bayonne-Staten Island bridge, which 
will provide, at first, a four-lane 
vehicle roadway, with provision for 
the addition of two adffitional lanes 
when it shall become necessary. The 
roadway will be suspended from the 
arch by tension members attached at' 
the panel joints of the arch. Pre- 
liminary estimatea of the traffic are: 

1,660,000 vehidea and 118,600 pedes- 
trians in 1982, and 8,380,000 vehicles 
and 880,000 pedestrians by the year 
1950. In the first year it ia estimated 
that the net ope^ng income will 
be 6.90 percent of the ooet of the 
bridge and that by 1947 It will have 
risen to 88.8 pdreent 
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On the Trail of the Molecule— I 

A Number of Most Interesting Experiments in Physics 
Which May be Tried by the Amateur Scientist 


W E are going to assume that 
everything in the room in 
which you are sitting has 
the power to increase in 
size and we will let the molecules of 
air which we breathe expand until 
they are about the size of the small clay 
marbles with which our boys play. 



The pogtibU jMth of a daiifiiiff, tif-tagfins 
mieeule of air for a ikort intarral of <t*w 


This will mean a one hundred million 
fold increase in their size. 

An amazing picture will be presented 
to us as we view these enlarged mole- 
cules. We will see them darting 
hither and yon, some with great and 
others with slow speed, but all con- 
stantly on the move. Some will 
strike others with a glancing blow; 
some will collide head on. They will 
rebound, ricochet and whirl through 
space in every conceivable direction 
and course. This is the eternal dance 
of the molecules. 

On one of these perpetually moving 
molecules we will dab a small amount 
of red paint so as to follow it on its 
exceedingly crooked and devious trail. 
(Figure 1). It will make a straight 
path for a few moments, then glance 
off and start in another direction. 


By S. R. WILLIAMS, Ph.O. 
rtofnm of HtyrUt. Amhcrtt Colitge 

steam, or any other hot object, they 
will rebound with greater velocity and 
hence with more energy than that with 
which they struck it. In the course 
of time all the molecules in the room 
will be moving with a greater average 
speed than they had before turning on 
the steam and the average speed of the 
molecules becomes a measure of the 
temperature of the room. 

T his will be true not only of the 
molecules in a gas but also in a 
liquid and in a solid, except that in a 
solid there is no migration of the mole- 
cules. The higher the temperature of 
any body, the more vigorously do the 
molecules dance their eternal dance. 
At absolute zero their motion ceases 
altogether. 

This constant motion of small par- 
ticles due to thermal agitation can 
actually be seen under normal condi- 
tions by observing what i.s known as 
the "Brownian movements.” Very 
small particles of matter such as lyco- 
podium powder or carmine are mixed 
with water and observed under a high- 
powered microscope. The smallest par- 
ticles will be seen to be going Ihrougl 
motions quite similar to theme showi 
in Figure 1. These motions are ex- 
plained by saying that the molecules, 
as they dance helter-skelter, bump into 
larger pieces and so jostle them about 
in a similar fashion. 

This ability to visualize and see in 
our mind's eye the behavior of an 
individual molecule has been produc- 
tive of some very great advances in 
our knowledge of the movements of 
molecules en masse. Thus in the flow 
of gases and liquids it will help tre- 
mendously in understanding the phe- 


A in Figure 2. The amount of fluid 
which passes the cross-section at B 
must be the same as that at A, other- 
wise there would be a loss or a gain at 
one point or the other. If the amount 
passing these two cross-sections per 
unit of time Ls the same for both, 
then it is evident that if we observe 
our molecule with the red paint on it 
as it passes B and A we shall see that 
the velocity is greater at A than at B. 
This can occur only when the mole- 
cule has its speed increased in going 
from B to A, or is “accelerated,” as 
we say in physics, which means that 
the pressure on the side of the mole- 
cule toward B is greater than on the 
side toward A. This is saying that the 
pressure at A is less than at B. 
Wherever there is an increase in 
velocity of flow in a gas or a liquid 
due to a constriction, or the equiv- 
alent of a constriction, at that 
point the pressure is reduced. 

This is a statement of what is 
known as the Principle of Bernoulli. 


In a very extensive study of hydraulics, 
Daniel Bernoulli, (1700-1782), estab- 
lished the principle that the pressure 
in a fluid when at rest is different from 
what it is when in motion. 

To come back to our picture of the 
molecules of air the size of marbles, 
if all the openings in the room are 
closed, the air will settle down and be 
at rest except for the perpetual motion 
of the individual molecules due to tem- 
perature. The pressure of the atmos- 
phere, due to its weight, we measure by 
means of a barometer, and the reading 
of the barometer will be a definite 
value while the air is at rest. But sup- 
pose the windows are opened and the 


nomena observed if we focus our at- 
tention to one particular molecule and 



FIGURE 2 
Flow in eanolrirUd lube. 
Moring from A to B, 
makruU i* arrclrrated. 
Htntr there will be a 
lower preuvre at the 
point A thou at point U 


Again it strikes head on and rebounds 
along its former path, only to glance 
and ricochet over all sorts of other 
paths. Eventually it g^ to all parts 
of the room by just zigzagging here 
and there as shown in the diagram. 

If in their career these molecules 
should strike the radiator bested by 


see what forces are acting upon it and 
how it moves under the influence of 
those forces. 

Let either gas or water flow through 
pipes which have portions smaller in 
erosa-section in one point than in 
others. That is, to illustrate, there is 
a constriction in the tube as shown at 



«• 

air is allowed to blow vigoroualy 
through the room. Then the pieeiure 
88 recorded by the barometv will drop. 
It will be found as it was found by 
Bernoulli that the preasxire in quiet 
air is greater than in moving air. The 
first is called hydrostatic pressure and 
the second hydrodjmamie pressure, 
and the distini^on l^ween these two 
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FIGURE 4 

Rtdueed pre$»ure at A TtUoM* air in 
Ou voter in emafl btiMln, making it ap- 
pear inriid for a ehort length of lime 

types of preaeure was a very important 
discovery. The principle of Bernoulli 
may be stated in another way: 

If, in the Bleadv flow of a liquid or 
of a gas, a difference in velocity ex- 
ists between any two points, it will 
be found that the pressure is least 
at the point of greatest velocity. 

This very important principle dis- 
covered by Bernoulli explains some 
very interesting and at times startling 
if not paradoxical phenomena. In 
the case of the constricted tube shown 
in Figure 2, the difference in pressure 
between B and A may be demon- 
strated by the apparatus shown in 
Figure 8. A glass tube, three fourths 
of an inch to one inch in diameter. 
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is drawn out to form a constriction at 
A. Another glass tube, one fourth of 
an inch in diameter, and bent in the 
form of a TI tube, is sealed on at the 
points A and B and partially filled with 
a colored solution or with mercury. 
By blowing through the large tube in 
the direction indicated by the arrow 
it will be seen that the solution or 
mercury at UU will rise in the A side 
and fall in the B side, thus showing 
that the pressure is least at A where 
the velocity is greatest and that the 
higher pressure exists at B where the 
velocity is least. 

The instrument shown in Figure 8 
is the essential part of a Venturi meter 
which is used largely as a water meter, 
although it may be used in measuring 
the rate of flow of a gas. In order to 
use it as a meter, the difference in 
height of the columns in the U tube 
must be expressed in terms of rate of 
flow. 

D ynamically it is the same 

problem whether a fluid is driven 
through the tube or the tube is driven 
through the fluid, and so the device 
shown in Figure 8 has been developed 
for use on .aeroplanes to measure the 
velocity of the ship through the air. 

One point must, however, be ob- 
served about the flow of fluids — 
“turbulent flow’’ develops very fre- 
quently, to which the principle of 
Bernoulli does not apply. 

Under a given pressure, water con- 
tains a certain amount of air, which, 
when the pressure is reduced, comes 
out of the water in bubbles. If water 
under pressure is run through a tube 
with a constriction in it, the reduced 
pressure at the constriction will allow 
the air lo corns out, Figure 4, and the 
water will appear cloudy. This is very 
frequently observed when water is 
drawn from a faucet and a con- 
BtrictioB la formed where the valve 
seats itself. 

To blow agaimrt^ the broad side of 
a vititing ci^ and make it come 
toward you seems paradoxical and yet 
when this is accomplished under 
proper conditiona it is only ob^ing 
that fundanmital law of phj^es about 


which we are talking. If the card is 
held near one end of a spool and air is 
blown through the spool from the 
other end, (a). Figure 6, it will be ob- 
served that the card pulls up toward 
the spooler toward the blower and the 
harder one blows the tighter the card 
presses against that end of the spool. 

A pin stuck through the card, (b). 
Figure 6, will keep the card from 
slipping sidewise. The air, as it 
emerges from the end of the spool, 
will be deflected by the card and flow 
out radially from the center, A, of the 
spool as shown in Figure 6. It is 
evident that the area of cross-section 
of flow increases from the center out- 
ward, making the center of the card. 



made la itooi. l/ee onp goad eked dieh 

card. The unbalanced pressure thm 
produced urges the card against the end 
of the Spool. On a large scale thii 
procedure has been employed fm 
holding blocks of steel in place wher 
drop forgings are being made. 

The Card paradox may be demon- 
strated by meaaa of a Jet of water and 
the same q>ool and disk or ca^. A 
more striking tray of sliowlng'tlib is to 
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place a thin disk of aluminum, fjve 
to six inches in diameter, in the 
bottom of a large sized cystallizing 
dish, Figure 7. When a well formed 
stream from a garden hose ia directed 
squarely or normally at the center of 
the disk, the disk will rise as the dish 
dlls. It seems to be attracted by the 
stream of water. When the jet of 
water strikes the disk it spreads out 
in a thin sheet over its surface and the 
velocity gradually comes to zero at the 
edge of the disk where the pressure 
piles up the water and forma a buoy- 
ant force on the under side of the disk, 
causing it to rise with the surface of 
the water. Is this the way in which 
the ancient prophet caused the ax to 
swim? 

A variation of the spool and card 
experiment is to use a ping-pong ball 
In a funnel. Figure 8. By blowing or 
forcing water through from the small 
end there will be an increased velocity 
of the air or water at the points of 
contact between the ball and the 
funnel. The reduced pressure at these 
points allows the atmospheric pressure 
to force the ball into the funnel and 
hold it there. 

Some years ago a well-known manu- 


facturing firm in this country used as 
an advertising device a mechanical 
clown which carried a wand in each 
hand. Directly above the outer end 
of one wand a ping-pong ball was 
whirling and seemed to be suspended in 
space without visible means of support. 
When both arms were stretched out 
sidewise, the hand holding the wand, 
aiMve which the ball was spinning, 
would be swept around in a horizontal 
circle until one wand came under the 
other. The hand having the ball in 
control at first would now return to 
its original position and the ball would 
remain in rotation above the other 
wand. The shrug of the clown’s 
shoulders and jerk of its head indicated 
that there was a real question involved 
as to how the ball was held. 

A more common demonstration of 
this phenomenon is the so-called “ball 
fountain” which is frequently seen in 
parks and other public resorts. A 
ball seems to be tumbling and whirling 
around in a very irregular sort of a 
fashion on top of a jet of water. Could 
one have examined the wands held by 
the clown he would have discovered 
that there was a jet of air molecules 
coming out of a little hole in the top of 
the wand and that the ball was being 
supported in the same manner by the 
air-jet as the ball in the fountain. 

F igure 9 may represent either a 
jet of air or of water blown at one 
.side of a ball. Since the ball causes the 
air or water to be deflected at A, in 
reality it forms a point of constriction 
to the streamlines of flow, and the pres- 
sure at A will be less than at B. ’Phis 
will produce an unbalanced force 
tending to pull the ball more and more 
into the stream. 

If the ball goes too far and starts 
to fall out on the other side, the un- 
balanced force will change its direction 
by 180 degrees and again the ball will 
be pulled into the path of the jet. 
'Thus if the jet is directed upward, the 
force of the impact of the air or water 
particles will hold the ball up, and if 
it starts to fall one way or the other, the 
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unbalanced force will sweep it back into 
the jet. A friend performs this experi- 
ment by blowing into the bowl of his 
pipe and holding a dry pea on the jet 
of air which issues from the opening 
in the stem. 

Surface tension plays an important 
rOle in this phenomenon, and in the 
other experiments other factors enter, 
but they will be discussed largely from 
the standpoint of Bernoulli’s theorem. 



The eingk ball fountain. The bait i$ hetd 
on lop of 0 }H of air or voter, remaining 
there o long tine, appartnUg uiithout eante 

Figure 10 shows the same experiment 
with two light hollow balls made from 
papier-mache and supported on two 
strips of thin spring steel. ’The balls 
are about four inches in diameter and 
separated from each other about three 
fourths of an inch. If one blows be- 
tween them or directs the current of 
air from an electric fan at them, there 
ia a tendency for both to pull toward 
the center of the jet and thus bump 
into each other. The space between 
the two balls is a point of constriction 
and therefore the pressure is less at A 
than at B, B. 

In the next installment of the 
present article the writer will en- 
deavor to show how Bernoulli’s 
theorem may be applied to a number of 
commonplace occurrences and ob- 
servations in life, such as the flight of 
a boomerang, the rotor ship of ihet- 
tner, and the failure of hot-air heating 
systems under certain unsuspected 
circumstances. 


^ffht'c you ever wondered how the 
J eenee of eiffht first came to evolvef 
Some reientisla think it began in tiny 
primitive ancestral animals, with spots 
that became increasing sensiim to light. 
Next month this theory will be explained. 
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Four Sunle^ Worlds 

Jupiter, Saturn, Uranus and Neptune, Once Thought to Be Hot, 
Are So Deeply Shrouded With Extremely Frigid Clouds 
That Their Surface Temperatures Remain Unknown 

Br HENRY NORRIS RUSSELL, Ph.D. 


W HILE the great planets 
Jupiter and Saturn are still 
visible in the evening skies, 
our attention may well be 
turned to them; and from the writer’s 
standpoint such a topic is natural to 
choose when one is staying at an ob- 
servatory where planetary observa- 
tion has been pursued with espedal 
assiduity and conspicuous success. 
(Editor’s note: Professor RuBseU’s man- 
uscript reaches us this month from the 
famous Lowell Observatory at Flag- 
staff, Arizona, where so much research 
on the planets has been performed.] 
There are probably no heavenly 
bodies except the moon whose tele- 
scopic appearance is better known from 
descriptions, drawings and photographs 
to the general public than Jupiter and 
Saturn, and they are both among the 
favorite objects for amateur star gaz- 
ing. Yet in spite of more than three 
centuries of ol^rvation since Galileo’s 
days, a great deal remains to be found 
out about the significance of what we 
see upon these planets. 

Jupiter, even through a very small 
telescope, shows conspicuous markings 
—belts running parallel to the planet’s 
equator, and darker than the rest of 
the surface. ’They differ from it in 
color, too, being reddish or brownish, 
while the regions between them are 
ydlowish-white. A larger instrument 
shows a multitude of finer details — 
brighter and darker spots exhibiting 
' many shades of color, which pass 
across the disk as the planet rotates, 
returning again to view in a little less 
than ten hours. It is possible, therefore 
by making aseriesofdnwings.or better. 


a set of photographs to secure a map of 
Jupiter’s whole surface in a single night. 

But such a map, however accurately 
made, would be good for but a few 
weeks; for the surface details are in con- 
stant change. The minor markings may 
vary from day to day, and even the 
most prominent features change enor- 
mously from year to year. In some 
cases, for example, the northern hemi- 
sphere of the planet was almost free 
from the dark belts; in others it was 
free of them. Only a single prominent 
marking on the planet appears to be 
enduring— the Great Red Spot. And 
this, wMch was once brightly colored 
enough to deserve its name, has faded 
out to a pale ghost of its former self, 
recognizable often mainly by the "hol- 
low” which it forms when it cuts into 
the side of one of the darker belts and 
narrows it, 

T hese markings are not only 
changeable,theyaremrapidmotion. 
Those on the great bright equatorial 
belt show a rotation period of nine 
hours and 60 minutes, while markings 
in higher latitudes take about five 
minutes longer for each revolution. 
It would appear that there is a great 
current flowing eastward around the 
equator, and carrying the markings in 
the zone with it, which gains five 
minutes in each ten hours, or a whole 
revolution in about 60 days. Now, it is 
276,000 miles around Jupiter, hence 
the current must flow at the rate of 
nearly 260 miles per hour. The other 
belts are moving past one another at 
slower but still considerable speeds. 
All these facts make it clear that the 


markings on Jupiter must be of atmos- 
pheric origin — clouds of some sort, 
and not features of a solid or even 
liquid surface. To be at all conspicuous 
on Jupiter, a cloud mass must be l\\ o 
or three thousand miles across. Hcr.ce 
the rapid changes indicate that the 
planet’s surface is extremely turbulent. 

Saturn shows somewhat similar fea- 
tures, but its surface is much, more 
quiescent. ’The belts are leas sharply 
defined and less numerous; and indi- 
vidual markings on them, by watching 
which the rotation can be followed, 
are very rare. Indeed, only two dark 
spots have been observed— in 1876 and 
in 1908. One was near the equator 
and gave a rotation period of 10 hours, 
16 minutes; the other, 86 degrees from 
the equator, with a period of 10 hours, 
38 minutee. The eastward current at 
Saturn's equator must therefore flow 
even faster than the one on Jupiter. 

There is still more evidence that all 
one can see of these great planets is the 
upper part of their atmospheres. The 
mean density of both is low— 1.84 times 
that of water in the case of Jupiter, and 
only 0.71 for Saturn. Moreover, from 
the relation between the polar flatten- 
ing and the rate of rotation, it can be 
proved that in both planets the density 
is much greater near the center than 
at the surface. The inner cores may 
be as dense as rock, or even as iron, but 
the outer layers must be of very low 
density and certainly gaseous— prob- 
ably for thousands of miles below the 
visible surface. 

These facts are familiar enough, but 
their interpretation is another story. 
The rapid changes on Jupiter’s surface 
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THREE PHOTOGRAPHS OF JUPITER, MADE BY DR. E. C. SLIPHER, AT THE LOWELL OBSERVATORY 


fndicate that there muat be a vigoroua 
circulation of the atmoaphere, anid until 
recently it was supposed that this muat 
mean that the temperature was hiKh. 
Indeed, some astronomers suspected 
that the planet, even at the surface, 
might be almost red hot. But the 
radiometric observations of Coblentz 
and Lampland at Flagstaff, in 1914 and 
later years, show conclusively that we 
receive practically no heat from the 
planet except that carried by the re- 
flected sunlight; and from this it may 
be calculated that the surface tempera- 
ture of Jupiter is about minus 140 
degrees, Centigrade, or 220 degrees 
below zero on the more familiar Fah- 
renheit scale, and that of Saturn still 
lower. There seems to be no escape 
from this conclusion, and it follows 
that the upper atmospheres of these 
planets must be composed of the 
“permanent gases,” oxygen, argon, 
neon, or helium; while the clouds can- 
not be composed of water, or even of 
ice crystals, but must be formed of 
some substance like carbon dioxide, 
which condenses at a much lower 
temperature. 

T he inner portions of the planets are 
probably much hotter, and we may 
think of their atmospheres as being 
hotter deep down than at the surface, 
and containing layer above layer of 
clouds of different substances — each 
at the level where the temperature falls 
to the condensation point for its appro- 
priate substance. Such a succession of 
cloudy blankets would provide a very 
effective barrier against the escape of 
heat, and prevent the warming of the 
surface to any serious degree by the 
external heat. 

So far, so good; but what diflieultly 
condensible substances known to 
us at room temperature as gases are 
they which give rise to the many kinds 
of marldnga which abound on Jupiter’s 
surface and are present in less variety 
on Saturn too? Wo know that con- 
densed carbon dioxide is as white as 
snow, and the same is true of most 
othw sblldifled gases. Moreover there 


is something besides the familiar 
gases already named in the clear atmos- 
phere which lies above the clouds, and 
we do not know what this constituent 
is. Its existence is proved by conspicu- 
ous bands in the spectrum, in the 
orange and red, of the light reflected 
from Jupiter. These bands are stronger 
in that from Saturn, and as Slipher 
has shown, are stronger still in Uranus 
and extraordinarily strong in Neptune. 
Up to the present time these absorp- 
tion bands have not been match^ 
in the laboratory, and we have no idea 
to what they may be due. The atmos- 
pheric temperature is so low-, even on 
Jupiter, that the field of (lossibility 
would seem to be very limited and our 
lack of success surprising. Two sugges- 
tions may, however, be made in ex- 
planation. 

First, it may be that these bands are 
absorbed with perceptible strength 
only when light has traversed a great 
thickness of the gas. For example, the 
strong bands of oxygen at the red end 
of the solar spectrum, which originate 
by absorption at the earth’s atmos- 
phere, can be observed in the labora- 
tory only when transmitting light 
through many yards of air. And even 
then they are excessively faint. It 
requires a mile or more of air to bring 
them out at all strongly. But except 
for the gases which are present in our 
atmo8ph««, the experiment of trans- 
mitting light through a mile or two of 
gaa has never been tried. 

A SECOND poBsibiUty is that the 
bands may be due to some gaseous 
compound which is stable only at very 
low temperatures and is decomposed 
entirely at the ordinary temperature 
of our laboratories. This suggestion, 
first made by Maixel, is supported by 
the stead^r increase of the bands in 
passing from Jupiter to Neptune, which 
in all probability is wilder at the sur^ 
face than any other planet Here, 
again, experimental eridence in the 
laboratory is almost lacking— except 
that it is known that some of the 
oxides of nitrogen can be protected 


from decomposition only by keeping 
them very cold. It may be that both 
suggestions are true, and that a groat 
thickness of very cold gas is necessary 
to produce the bands. 

^me similar explanation might be 
invoked to account for the remarkable 
variety of colora among the surface 
details of Jupiter and Saturn, which im- 
mensely exceed the range of colors 
exhibited by the most vivid terres- 
trial clouds. 

All this is frankly speculative, and 
the reader should be on bis guard 
against supposing that the writer 
means to state that these possible 
explanations are the correct ones. This 
brief discussion of them may, however, 
be of interest, both as indicating bow 
many problems, still unsolved, funiliar 
bodies like the planets present to the 
astronomer, and what strange appara- 
tus he may some day be tempted to 
devise in searching for a solution of 
these problems. 

O NE would hardly think, even in 
imagination, of astronomers de- 
siring to build a long tube, jacketed 
from end to end with liquid air, to fill 
the tube with all the various gases with 
which the chemist could supply them, 
and then to pass light through it and 
see what sort of light, if any, were 
absorbed. But such a strange and 
costly equipment, and perhaps s^ 
queerer derices in which all sorts of 
gases were condensed into clouds to 
see what colora they exhibited, may one 
day give the clue to the nature of the 
visible markings on Jupiter and Saturn. 
It is to be hoped, however, that some 
simpler line of attack may prove suc- 
cessful, for the expensive one dreamed 
of hero is not likely to be attempted 
tomorrow. 

Through the courtesy of the writer’s 
friends at Lowell Observatory it has 
been possible to illustrate this account 
with some of their beautiful photo- 
graphs of Jupiter and Saturn which 
show more than the inexperienced ob- 
server can usually see directly, even 
with 8 good-sized telescope. 
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The Month In Medical Science 

A Review and Commentary on Progress in the 
Medical and Surgical Field 

By MORRIS FISHBBIN, M. D. 

Editor oi iht Journal of tho Amarican Madical Aiaoclathm and of HMala 


Wilahlra’s I-ON-A-GO 

C ALIFORNIA again has the priv- 
ilege of providing a form of 
quackery beyond even the dreams of 
the late, but not too late. Albert 
Abrams. Gaylord Wllshlre, whose 
career in socialism is not a secret, la 
the exploiter of the device called by 
him “I-On-A-Co," but aptly renamed 
by Dr. Arthur J. Cramp of the Bu- 
reau of Investigation of the Ameri- 
can Medical Association as the “magic 
horse-collar.” According to the ad- 
vertising of this device, it will cure 
cancer, Bright’s disease and ^ralysis, 
restore patients with pernicious ane- 
mia to health, relieve varicose veins, 
make the dumb talk and the deaf hear, 
and even cure a dog of St. Vitus’ 
dance. 

The Public Health League of the 
State of Washington and the Better 
Business Bureau of Seattle cooperated 
in an investigation. , The investiga- 
tion committee included a technician 
from a firm manufacturing X-ray ap- 
paratus, a business man, the secre- 
tary of the State Pharmacy Associa- 
tion, the secretary of the Public 
Health League and two physicians, 
also the dean of the college of engi- 
neering of the state university, the 
commissioner of health of Seattle, and 
the construction engineer from the 
city light department of Seattle. 

The report of this committee was, 
in effect, as follows: 

"'The I-On-A-Co is simply a coll 
of insulated wire (about six and 
one-half pounds of 22 gage, worth 
about f3.60) about 18 inches in 
diameter, with a plug that permits 
the coil to be attached to an elec- 
tric light socket. There is a smaller 
coil that plays no part in the al- 
leged curative use of the I-On-A-Co 
but plays an all-important part in 
the magical features of the scheme 
by impressing the purchaser with 
the marvelous Mtentlalities of the 
larger coil. The small coil is also 
of insulated wire (about one pound 
of 18 gage, worth about 60 cents), 
with its two free ends attached to a 
miniature light socket containing a 
small flashlight globe. When the 
larger coil is plugged into an elec- 
tric light socket where there is an 
alternating current (the kind of 
current that is found in the great 
majority of -city lighting systems), 
there is, of courM, generated within 
the large coil a weak fluctuating 
magnetic Add. This will cause the 


flashlight globe in the small coil to 
light up when the small coil is 
brought in close proximity to the 
large coil. This phenomenon, while 
elementary to a degree to those who 
know anything about electricity and 
magnetism, furnishes for the un- 
initiated that element of mystery 
which is so necessary lo the success- 
ful exploitation of any alleged cure 
for human ailments.” 

As pointed out by Hygeia, the 
health magaxine, published by the 
American Medical Association: 

“The I-On-A-Co is used by plac- 
ing this magnetic horse-collar over 



the neck, around the waist, or 
around the legs of the person who 
thinks he is going to be helped by 
a piece of buncombe of this sort. 
It sells for $68.60 cash or 66 dollars 
on time. The cost of the materials 
for making an I-On-A-Co should 
not exceed five dollars. As a cure 
for any physical ailment it is not 
worth five cents.” 


scope. Recently Dr. Robert R. 
Dieterle of the State Psychiatric 
Hospital in Michigan des^bed a 
method for staining this germ, which 
makes it visible to any observer. A 
specimen of brain tissue stained to 
reveal the germ of syphilis is here 
shown. By this method the spirochete 
which causes the disease is shown in 
dark brown or black in contrast with 
the gray color of the tissue in which 
it appears. 

Heat Stroke 

D RS. E. S. WAKEFIELD and W. 

W. Hall of the United States 
Navy Medical Department have just 
made public the results of u special 
study of heat stroke to determine the 
type of change that takes place which 
results in permanent injury. Heat 
stroke is one of the oldest known dis- 
eases, since descriptions of it occur in 
biblical legend. It has always been 
common on board ship because of the 
peculiar conditions exbting below deck. 
The deaths of 68 persons from heat 
stroke during a brief hot spell in New 
York City is significant of the im- 
portance of this subject. There is an 
historical record of a hot period in 
Peking in July, 1748, in which 11,000 
persons are said to have died. 

All sorts of methods of treatment 
have been devised, of which, however, 
few are specific. More recently cold 
applications have been used, since the 
temperature tends to rise steadily. 
'The patient is removed immediately 
from the heat, tight clothing is loosen- 
ed and removed and the patient b 
given plenty of fresh air. However, 
following a return to consdousness 
there may be permanent disturbances 
of speech, difficulty in swallowing, 
headaches, diixinees, loss of appetite 
and even mental disturbances of great 


Detectliift At Oiftanlsm of Syphilis 
1T7IIEN Nofoebi, the famous 
W Japaneae Investigator, showed 
that the organism that caused syphilis 
was present in the brains of persons 
sufleritU with “softening of the brain” 
and gehera] paralysb, he made one of 
t^e most notaUe advances in modem 
medical adenoe. Later investigators 
have attempted to develop methods, 
that would reveal ihe preeence of the 
germs in spedmens of the tissue that 
were stained and put underthe mloio- 


Ths observations made in the United 
States. Navy Department indicated: 
that beat injuries are greater In those 
bom and reared in the northern 
sections of the country than in those 
coming from the south. Apparently 
it b p^ble to become haMtuated to a; 
certain extent to heat exposure as well 
as to other , phjidcal eonditioiis. , The< 
expaidments abb indicated that heat' 
pro(hietion in the living human . being 
la brought about by oxidative prbeeil^ 
principally in the mnsdea. , ' 
la At esest stibAed, M 
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were submitted to considerable rise 
of temperature in an atmosphere with 
high humidity. Following heat stroke, 
samples of blood were obtained and 
studied by modern blood chemistry 
methods. Apparently the kidneys were 
greatly injured, the blood sugar in- 
creased in some cases but decreased in 
others, the alkali reserve was de- 
creased greatly in every instance and 
the lactic acid content of the blood 
reached extremely high levels. The 
moat important changes in the body 
are, therefore, those commonly charac- 
terized under the word “acidosis.” 
High accumulation of add in the body 
produces all of the symptoms that 
have been recorded. This naturally 
indicates specific methods of treat- 
ment which may be found to be of 
great service. 

Discoveries by Young Men 

A RECENT investigation of dis- 
coveries made in medical science 
brought to light the fact that many of 
the moat important ones were the 
work of young men. For example, 
diphtheria antitoxin was first used 
by Von Behring when he was 31 
years old. Banting discovered insulin 
in 1923, when he was 31 years old. 
Madame Curie did her work on 
radium in 1879 when she was 32 
years old. Darwin did his work on 
the origin of species at 29, and Wallace 
contributed his share at 36. Paul 
Ehrlich, discoverer of salvarsan, pub- 
lished his earliest investigations at the 
age of 23. The organism of gonorrhea 
was discovered by Neisser when he 
was 24, and the organism of syphilis 
by Schaudinn when 34 years old. 

Joy Beans 

I N Cairo, Illinois, there was manu- 
factured a preparation known as 
“Joy Beans." As might be guessed 
from the title, these pills were ad- 
vertised with all of the old claims of 
vim, vigor and vitality in periodicals 
app^ing principally to men. Much 
was said in the advertising about 
weak and worn out glands, about 
pep, fighting blood and the fountain 
of youth. Anybody could buy the 
joy beans, and they were oven sold 
to an eighty-one year old man with the 
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claim that they would provide him 
with all the attractiveness and capa- 
bility of youth. An investigation 
of the contents of the preparation in- 
dicated it to be a mixture of half 
dozen or more substances supposed to 
be of importance in stimulating the 
human body but proven quite in- 
capable of accomplishing the results 
claimed for them by the manufacturer. 
The Government recently issued a 
fraud order against the promoter and 
barred him from the use of the mails. 
Of course, this sort of thing can still 
be sold in any drug store that cares to 
handle it. 

More Facts About Light 

T he pioneer in the application of 
light in the treatment of disease 
was Finsen of the Copenhagen, Den- 
mark, Institute. Sunlight has been 
moat widely popularized by Rollier in 
Switzerland, and the ultra-violet rays 
largely popularized by Sir Henry 
Gauvain of England. Much of the 
most important work on the relation- 
ship of fight to ricketa has ()een ac- 
complished by Hess and Steenbock in 
this country. The story is again a 
demonstration of the international 
character of advance in a branch of 
medical science. 

Recently Dr. Edgar Mayer of the 
Trudeau Sanatorium group in Saranac 
Lake, New York, considered the 
fundamentals of the clinical aspects 
of the use of light in the treatment of 
disease, especially in relationship to 
tuberculosis. The action of the light, 
he points out, is largely through its 
effects on the akin and nerves and the 
blood vessels. Cholesterol, a sub- 
stance found in comparatively large 
quantities in the skin, is activated 
quickly by ultra-violet rays. The sub- 
stance itself may be taken from the 
body and made to develop power 
agtunst the disease of rickets by irra- 
diating it with ultra-violet rays. Ap- 
parently the substance that is in- 
volved is ergosterol, or an allied sub- 
stance that w found in ordinary 
cholesterol as an impurity. The me- 
chanisms are not definitely under- 
stood, but the effects are scientifically 
determinable. For example, a mother 
who is nursing a child may be exposed 
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A group of tkiUrm at the 
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to the ultra-violet rays whereupon the 
substances that have the power to 
prevent rickets will appear in the 
mother’s milk. 

Many of the persons using light 
treatment believe that the only good 
light for the purpose is actual sunlight. 
It possesses the advantage of the 
psychic reaction which makes the 
patient willing to submit to pro- 
longed periods of exposure. On the 
other hand, the artificial light, in- 
cluding either the quartz mercury- 
vapor arc light or the carbon arc-light 
can be used in any sort of weather, is 
easily controlled and may be measured 
as to actual dosage. While the dosage 
cannot be fixed in the same way as the 
dosage of a drug, it can be measured 
by the extent to which it produces 
redness or burning of the skin. An 
overdoaage may produce injury, since 
apparently there are definite changes 
in the resistance to infection, in the 
setting up of serious reactions and 
similar processes that are of great im- 
portance. 

The most visible response to the 
use of sunlight has been in tuber- 
culosis of bones and joints, of the 
intestines and of the glands. Lees 
visible results have been obtained in 
tuberculosis of the lungs, of the eyes 
and of the throat. While it is not 
urged to be unduly optimistic about 
this form of treatment, according to 
Dr. Mayer, it is important to re- 
cognize that it is one of the most im- 
portant adjuvants that is available 
at the present time for the treatment 
of tuberculosis. 
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Cold Light 


How Do Fireflies Emit Light Without Emitting Heat? 

By DR. W. W. COBLENTZ 
HtsHeM, Vntfd Staft Bureau t4 Standarde 


r '. seems born into man to be al- 
ways inquirins iftto the why and 
the wherefore of things. And cer- 
tainly when it comes to the ques- 
tion of the artificial production of light 
there is a very good reason for being 
inquisitive. 

In the days of our forefathers, the 
most efficient source of light was the 
tallow candle in which considerably 
less than 1 percent of the total energy 
radiation was emitted as light. The 
remaining 99 plus percent was radiated 
in the form of invisible "heat rays." 

Even at the present day in spite of 
all our vaunted progress in many 
things, the best we can boast of in our 
light sources is a radiant luminous 
efficiency of only 6 to 10 percent. That 
is to say, for every dollar’s worth of 
electrical power that we use, we obtain 
only about five cents worth of what we 
call ‘light.’’ All the rest is emitted in 
the form of invisible ultra-violet, and 
especially infra-red rays, which have a 
great heating value. If a firefly or 
other luminous animal were so ex- 
travagant it would have to be provided 
with a special cooling system, else ita 
body would be dried up. 

"'T^URN to the ant and learn wis- 
JL dom’’ may very appropriately be 
paraphrased to include animals and 
plants emitting light. For they have 
the secret method of emitting “cold 
light’’ corvsisting of a narrow band of 
radiant energy of short wavelengths 
which happen to fall into that part of 
the spectrum to which our eyes are 
sensitive. But why do they emit light 
that lies in this particular spectral re- 
gion and not in the deep ultra-violet or 
infra-red? And most important of all, 
how do they do it? 


One way for a physicist to attack 
the problem is to study the spectral 
range in which the light is emitted; 
also the shape of the spectral energy 
curve as compared with that of some 
well-known source. But the intensity 
of the light is so weak that it is im- 
possible to measure it directly by means 



SPECTROGRAMS 


of a radiometric instrument such as, for 
example, a thermopile. Recourse must 
therefore be had to the photographic 
plate which is cumulative in its action 
and hence can be employed to advan- 
tage in this type of work. 

The experimental procedure there- 
fore consisted in holding the firefly with 
its luminous a^fments over the entrance 
slit of the spectrograph, and photo- 


graphing the spectrum of the light 
emitted. The light of the firefly and the 
luminous crustacean (Cypridina) which 
lives in the ocean, is very intense and 
henro it requires only 80 minutes to an 
hour to obtain a good spectrogram. On 
the other hand the light emitted by the 
luminous wood, "fox fire,’’ which is 
caused by the mycelium or vegetative 
system of the fungus Afiarieus melleut, 
is extremely weak. It was therefore 
necessary to expose the photographic 
plate for 50 to 70 hours in order to ob- 
tain a good spectrogram of the lumi- 
nous wood. 

The procedure employed consisted 
in placing the luminous wood before 
the spectrometer slit and replacing it 
with fresh material every three hours, 
night and day, for three days. In the 
meantime the room was kept dark and 
the material was kept covered with a 
dark cloth to prevent stray light from 
entering the spectrometer slit. 

I N Figure 1, the topmost spectro- 
gram shows the spectrum of helium 
used as a comparison of wavelengths. 
The spectrum of the carbon glow-lamp 
(Figure 1 ) extends, of course, through- 
out the visible spectrum and it is used 
to obtain the spectral energy distribu- 
tion of the other soucee. The spectrum 
of the luminous wood extends over a 
wide range of the visible; whence its 
whitish color. The Cypridina emits a 
bluish light, and this is shown by the 
position of spectrum in the green and 
blue. The spectrum of the firefly lies 
in the orange red, as it should, for that 
is the color of the light emitted. By 
comparing the photographic densities 
of these spectrograms with that of the 
carbon glow-lamp, the spectral ener^ 
distribution is obtained, as shown in 
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Figures 2 and 3, at bottom of page 816. 

The spectral energy distribution of 
the luminescent fungus Agaricus meU 
letta (Figure 2) is unsymmetrical, ex- 
tending from 0.48 to 0.67 microns with 
an intense emission maximum at 0.52 
microns, and probably a weak maxi- 
mum at 0.68 microns. As shown in 
Figure 4 the spectral energy curve is 
entirely lacking in infra-red, as com- 
pared with one of our most useful 
sources of light. 

The spectral energy distribution of 
the luminescent crustacean, Cypridina, 
(Figure 3) is symmetrical, extending 
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from 0.41 to 0.62 microns, with a maxi- 
mum at 0.48 microns in the blue-green. 
The spectral energy curve of the light 
erhitted by the firefly, Phutima pyralis, 
(Figure 3) is unsymmetrical, extending 
from 0.60 to 0.68 microns, with a 
maximum in the region of 0.566 mi- 
crons, verifying previous observations. 

The light emission of decaying wood 
presents some interesting problems. 
At A in Figure 6 is shown a piece of 
wood, the bright edge of which emits 
light, caused by the mycelium of the 
fungus, Agaricua tnelleva. At B is 
1 the brown tubular mycelium 
growing out of the wood. The tip B 
where the active metabolism [Chemical 
processes taking place in the living cell 
— Editor] is in progress, is greenish yel- 
low in color, and it emits light. C and 
D are photographs of a piece of wood 
nuule by the light emitted by the fun- 
gus, by placing the wood in contact 
^th the photographic plate. The cen- 
tral dark region shows the path of the 
steel chisel used in splitting the wood. 

This picture shows, as found by 
others, that the most intense light 
emission is obtained from the broken 
and torn mycelium on the surfaces that 
had not been touched in splitting the 
wood. An interesting ob^vation is 
that the brightest glow occurs on that 


portion of the surface close to the part 
compressed by the chisel. Whether 
this is owing to the greater number of 
mycelia compressed into this space or 
to stimulation remains undetermined. 

For more than three centuries it 
has been known that this kind of 
light production requires oxygen and 
that it is not a heat-producing combus- 
tion of the wood. The mycelium lives 
for years and the light of a luminous 
form of fungus seems to continue while 
active metabolism is in progress. One 
sample has been kept since September, 

1925, and it is still active. 

Although the extent of the spectrum 
of a number of luminous organisms has 
been photographed, but little informa- 
tion is at hand concerning the dis- 
tribution of the energy in the spectrum 
of the light emitted. The present in- actions in living cells— Editor] sub- 
vestigation being conducted at the stance called luciferase. The latter ap- 
United States Bureau of Standards is a pears to be an organic catalyzer which 
small contribution to this subject. Just accelerates the oxidation of the luci- 
how it will fit in with other work can- ferin, the intensity of the lumines- 
not be foretold. Thus it \va.s with my ccnce being dependentupon the reaction 
research 16 years ago when it was velocity or rate of oxidation. By mix- 
shown that the light emitted by vari- ing the luciferin of one species of firefly 
ous species of fireflies differs greatly in with the luciferase of another species, 
spectral energy distribution. Professor Harvey was able to show that 

the light produced is characteristic of 

I N an unforeseen and unexpected the animal supplying the luciferase. 

manner, this information proved In conclusion as in the beginning of 
useful in showing which is the light- this paper we ask the question "How 
producing and which is the light-giving do they do it?" It is not a question of 
substance (luciferin and luciferase) that selective transmission through the 
is obtainable from the firefly. By outer skin or coat, whether animal or 
dialysis, the process of separating the vegetable matter. As far as we can de- 
soluble crystalloid substances in a mix- termine, they produce these rays in 
ture from the colloidal ones. Prof. £. the visible spectrum, and there only. 
Newton Harvey of Princeton, was able On the other hand, when we human 
to show that the material obtained beings want visible rays we must pro- 
from the luminous organs of fireflies duce practically the whole spectrum- 
can be separated into two constituents ultra-violet, visible, infra-red. The 
which are essential in light production, overall efficiency of bio-luminescence 
These two constituents are (1) a heat- is probably not much higher than that 
resistant, dialyzable substance called of man-made light, as shown by Har- 
luciferin which takes up oxygen and vey. Nevertheless, to be able to con- 
oxidizes with light production in the trol the emission of radiation to the 
presence of (2) a heat-semutivc, non- particular part of ttie spectrum desired, 
dialyzable, enzyme-like [Enzymes are especially to visible spectrum rays, is a 
catalyzers or promotors of chemical re- problem that remains to be solved. 
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In the Workshop 

T hat sdentilic experimental and research work is on a 
sound and result-brin|[ing basts is proved by the series 
ct photographs taken in the laboratories of the General 
Ehidiie Company and reproduced above. Here we also 
find portraits of three of the men who are daily applying 
their vast knowledge of the various branches of aclmee to 
the soj^ution of problems which will eventually accrue to 
the li|te of mankind in some formi That this form may 
be fvmrarent from that which was m in mind when the 
tsperlmental work was started h^often been tite fac^ 


of the Scientists 

but nevertheless, the results are praeticdly always wdl 
worth while. In these laboratories have bMn developed 
such commerdd processes as the electric arc for welding, 
the manufacture oi ductile tungsten, the atomic-hydrogen 
welding method, and the construction of X-ray tubes of 
all rises and powers. Coincident with these comnMffcial 
developments have been the work on such devices as the 
well^cnown Coolidge cathode-ray tube. First a scientiflc 
curiosity, the rays generated by these tubes are finding 
uses now which were heretofore unriMiaghtiri. Thmi there 
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CATHODE.RAY TUBE 


Tlu lorgeit eathode-raf tube 
that hoe as yet beenevuslrueted. 
The bulb is 20 iuehti in dia- 
meter. For eompmimm, a 15- 
itukruleiisKoum in (hiplulo- 


X-ray tube n ,, 

tketuvpori. Tkie type of tube 
is extenneety emvioyod for den- 
tal unrk. It worts at low power 



Where Science Problems Are Solved 


the development of the radio vacuum tube, ranging 
from the tiny tubes used in dry-cell operated radio re- 
ceiving sete to the giant water-cooled tubes employed for 
transidtting and capable of handling power up to 100 kilo- 
watta. Each and every type of tube has its own particular 
purpose, and therefore presents diflferent problems to the 
research scientist. The solving of these problems often 
leads to widely diversified fields and require the building 
of special apparatus. To supply these needs, special shops 
for construction of apparatus of unusual design have 


been established and fully equipped. For example, note 
the glass-blowing shop illustrated above. Here the en- 
closures for all kinds of vacuum tubes and other apparatus 
ate built to order. Special furnaces such as the one illus- 
trated on the opposite page are employed for various pur- 
poses, such as the study of metals and their alloys. Many 
substances which find wide application in industry are the 
result of experimental work of this typo. Who can say 
what will be the next startling invention which will be 
brought forth from those workshops of science? 







A Radio Pionebr Steps Onward 

Should Listeners Welcome or Fear KDKA*s 
New Transmission System? 


Br ORRIN B. DUNLAP, JR. 

T he old adagethAt "it is darkest phones that a million listeners write to 
just before daylight” has been the Radio Commission requesting that 
applied often in the realm of the stations retain their two channels, 
ra^o. The ether over the The first mail the nextmoming brought 
United States was so congested when 3826 lettos, and before these were 
the Federal Radio Commission came opened the second mail came with 
into power that it found broadcasting another fiood, all from listeners of the 
in a state termed "chaos.” There two Iowa stations. The number of 
were 736 transmitters pumping enter- letters presented a stenographic prob- 
tainment into space. Many of the lem for the^fimited staff of the corn- 
waves overlapp^. The result was mission, 
squeals, howls, voices and music all _ 

intermingled. ^^HEN came the dawn with a new 

The commissioners studied the X light in the announcement from 
Mtuation and soon compelled stations Pittsburgh that the engineers of the 
to share waves and divide time on WestinghouSe Electric and Manufac- 
the air. They drew charts to 
prove visually that there is not 
enough space between 200 and 
660 meters for more than 400 
transmitters to operate simul- 
taneously in this country. The 
separation between waves was 
ordered to be 60 kHocycles in 
New York and Chicago, while 
in less congested zones the 
spacing was left at 10 and 20 
kilocycles. Three l^undred ap- 
plications were on ffle in Waah- 
ington waiting for permits to 
begin broadcasting or to build 
a station. The situation looked 
hopeless. It was a “blue 
Monday” for many stations 
when th^ were ordoed to 
share their waves. Some pro- 
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turing Company had devised a new 
system of "broadcast transmission of 
such far-reaching effect that appar- 
ently closed fields of radio progress are 
now opening to future explorations.” 
In the new system, the frequency 
band has been cut to one half kilocycle, 
which means that broadcasters can 
operate within one half kilocycle of 
each other. Greater significance was 
attached to the announcement by 
the declaration that KDKA, the 
pioneer broadcaster, was using the new 
system with success. It was KDKA 
that began broadcasting for the first 
time on November 2, 1920. Hundreds 
followed in the wake of the 
first waves from Pittsburgh. 
Today others are keeping a 
watchful eye on KDKA, won- 
dering if the pioneer again is 
blazing a trail into a field of 
radical improvement. Some 
say "yea” and some say “no." 

Engineers explain that there 
are 960 kilocycles in the broad- 
cast band between 200 and 646 
meters. Therefore, it is esti- 
mated that with a system 
which enables one half kilo- 
cycle separation, approximate- 
ly 1900 broadcasters can oper- 
ate simultaneously without 
sharing waves or splitting 
time. Furthermore, all sta- 
Honv could havh exclusive 
i^aanels should such a systeitf 
be adopted <m anattonal seile. 
It hii bsM reported bF 
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listeners during the weeks in which 
the system has been in operation at 
KDI^ that the waves tune very 
sharply at nearby points, even while 
the transmitter radiates as much as 
60,000 watts. Auditors in Michigan, 
New York and New England have 
reported that the signal strength is 
stronger than when the ordinary 
method of transmission is employed. 

All modulator tubes are said to 
have been eliminated at the 
Pittsburgh station. This I 
means a saving of twelve | 
ten • kilowatt water - cooled 
tubes. These tubes cost 
about 176 dollars each and I 
have short lives. In the usual 
methods of broadcasting, hall 
the total energy is estimated 
to be absorbed and dissipated 
as heat, amounting to 80,000- 
watts, or approximately the 
power required to light 2000 
ordinary incandescent lamps. 

This energy is now saved, 
and can be made available to 
increase the power of the 
transmitter if desired, accord- 
ing to the Westinghouse an- 
nouncement. 

“So radical is the departure 
from present methods of 
broadcasting that the en- 
gineers hesitate to forecast 
the great improvements in 
transmisiuon that apparantly 
will result from the general 
application of the system," 
i^d the company’s stat^ 
ment. “It is Important 
enough for the present that 
theee new fields of radio en- 
deavor have been opened wide 
for further development." 

The engineers define the 
system as “frequency modu- 
lal^bn." They say that it is 
a nvolutionary d^arture in 
neiudy all leepeeta from the oiM 

WVpmBf UMd method of 


"power modulation." It is explained 
that a ten-kilocycle separation between 
stations will be required with the 
present type of radio receivers, which 
cannot tune sharp enough to take full 
advantage of one half kilocycle sepa- 
ration which the frequency modulation 
is said to afford. 

“'T^HE system has unprecedented 
JL operating efficiency," said the an- 
nouncement. "It eliminates three 
quarters of the transmitting tubes at 
KDKA, permits the broadcasting of a 
wave many times sharper than hereto- 
fore possible, and provides the range 
and quality of transmission with less 
than half the usually required power 
input. It is regarded as extremely 
important in offering a practical solu- 
tion to many problems of transmission, 
including the possibility of great re- 
duction in station interference. It 
opens up a field in which engineers 
foresee an opportunity to overcome 
static and local interference.” 

* Listeners in the vicinity of western 
Pennsylvania are said to have noted 
an immediate effect in the lifting of the 
blanketing effect that usually sur- 
rounds high-power transmitters. The 
improvement is credited to the sharp- 
ness of the radiated wave. The en- 
gineers explain that by this system. 
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PRANK CONRAD 
Mt. Conrad has been with KDKA sirue it 
first went on the air. Like Mr. Horn, he is 
experimenting with fregneney modulation 

instead of varying the amplitude or 
strength of signal, as is the present 
practice, KDKA is maintaining an 
even, constant strength of mgnal while 
the frequency of transmission varies 
by a very small amount -usually 
not more than 500 to 800 cycles. 

The heralding of a new system 
of transmission came as somewhat of 
a shock to the radio industry. There 
is always a certain element in the 
radio field, as in all youthful 
undertakings, standing ready 
to point to the “revolution- 
ary developments," and in 
many cases improvements ; 
have been labeled as “revo- 
lutionary." Manufacturers 
of receiving sets became very 
much alarmed, because they 
are well aware that the pub- 
lie numbering millions has 
fought shy of radio, always 
waiting for the “revolution- 
ary developments." When 
the KDKA announcement 
was made, there were some 
who predicted the crumb- 
ling of the current broadcast- 
ing structure and the dis- 
.carding of receiving sets for 
new and more efficient models. 
Such is not likely to happen. 
A new transmission sy^m 
could not be put into effect 
“over night," unless it al- 
lowed reception by existing 
receivers, otherwise the au- 
dience of the broadcasting 
stations would dwindle to 
small numbers, because 6,- 
000,000 radio m owners 
would not rush to buy new 
sets. 

Broadcasting stations today 
use what is known as the 
power or amplitude modula- 
tion system, while the KDKA 
development is based upon 
frequency modulation. 

' Neither s;^m is new. In 
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fact, frequency modulation was utilized 
by Professor Reginald Fessenden a 
score of years ago and by many 
experimenters since that time. It 
is safe to say that a radically new 
transmitting system has not been dis- 
covered, but it is entirely possible 
that the experts at KDKA have made 
great improvements in the old method. 
Since the initial announcement, an air 
of mystery has blanketed the develop- 
ments at KDKA. Nevertheless, a 
careful analysis of the situation makes 
it apparent that there is no ground for 
fear that the purchaser of a radio re- 
ceiver this fall is doomed to disappoint- 
ment because of a new system of 
broadcasting. Who would pay for 
scraping the 600-odd transmitters now 
in operation and the 6,000,000 receiv- 
ing sets? How many radio set owners 
would spend a hund^ dollars or more 
for a new set if their present receivers 
were made obsolete? The days of 
radical changes in radio are over. Im- 
provements will come for sure but all 
big changes will be gradually slipped 
into the system so as not to disturb it 
or annoy the vast audience. 

All fear of a revolutionary shift is 
dispelled by radio engineers and physi- 
cists, many of whom agree that noth- 
ing can be gained, as far as increased 
satisfaction of the listener is concerned 
by converting the present system of 
transmitting and receiving into a fre- 
quency-modulation system. Such com- 
ments are made, however, with reserva- 
tions, because even the far-sighted 
scientists are not willing to predict 
what will happen in radio five years 
hence. 

In commenting upon the frequency- 
modulation method, a prominent radio 
engineer said, "I do not see one single 
advantage to be gained. The con- 
tenion that the Initial electrical 
energy at the transmitter can be re- 
duo^ greatly is not substantiated by 
the findings of all engineers and physi- 
T dmiht if less nower is needed 
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tion. Interference and static condi- 
ditions would be no better under a 
complete system of frequency modula- 
tion than now experienced under our 
present system d amplitude modula- 
tion, according ti my observations and 
the experiments if other investigators. 
A receiver built to respond to trans- 
missions of the 'requency-modulation 
type would be -ery inefficient when 
utilized to detect signals of amplitude 
modulation, which is now in general use 
throughout the world. Conversely, a 
receiver of the present-day type is not 
adapted to reception of frequency- 
modulated broadcasts.” 

JOHN R. CARSON, physicist in the 
research department of the Ameri- 
can Telephone and Telegraph Com- 
pany in a discussion of the theory of 
modulation before a meeting of the 
Institute of Radio Engineers said: 

"It has been proposed a number of 
times to employ an apparently radi- 
cally different system of modulation as 
distinguished from amplitude modula- 
tion, in the belief that frequency modu- 
lation makes possible the transmission 
of signals by a narrower range of trans- 
mitti^ frequencies. This belief is er- 
roneous; the suggestion is, however, 
quite ingenious, and the reasoning on 
which the supposed advantage is based 


LONG AGO 
Thin i$ tke may Iko* broad 
eaeUnf elalione were buiU 
in Ike daye when OaKon 
WaHArelwent on tke air. 
SeeryOiine to lord out eo 
tkaiU^beaeeeeeibtefor 
repadte, aad in Ikoee daye, 
repair* often were neeeo- 
eary. The two tuhee, tke 
heart Of irawMftter, are 
moulded keriaotdaRy in tke 
eenter of tke taVe. Juel lo 
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is very plausible, and indeed requires 
some mathematical analysis before its 
incorrectness can be satiafactorlly 
established. A mathematical analysis 
shows, however, that the frequency 
band which must be transmitted is at 
least equal to that r^uired in ampli- 
tude modulation. It is proved that the 
frequency-modulation system using a 
spacing or compensating wave is in- 
ferior to the amplitude system both as 
to width of the frequency band oc- 
cupied and as to distortion of signal 
wave-form.” 

Dr, Lee de Forest, inventor of the 
three-element vacuum tube, in com- 
menting upon the KDKA sy^m said: 

“I have felt that in time we would 
come to compound tuning as a solution 
to the problem of too many stations 
broadcasting on the present-day 
bands,” said Dr. de Forest. “Such a 
system is not substantially new if it is 
the same as that employed by Professor 
Reginald Fessenden from 1901 to 1908. 

"The carrier wave of a broadcasting 
Station alone requires less than one 
half kilocycle separation to avoid inter- 
ference,” explained Dr. de Forest. “On 
this carrier, a high-frequency modulated 
wave of the order of 30, 40 or 60 kilo- 
cycles may be imposed, which carries 
exclusively the modulations corre- 
sponding to the speech or music. These 
inodulator frequencies, remote from the 
frequency of the carrier wave, may be 
arranged very easily so that no inter- 
ference will result between the stations. 
In fact one station might radiate two or 
three such high-frequency carrier waves 
with an individual program on each 
wave, all at the same time. One pro- 
gram might be a lecture, one a sym- 
phony orchestra and the other a concert 
of a lighter nature. However, this sys- 
tem would entail rather complicated 
and expensive receivers, but it would be 
one poBsible way to overcome con- 
gestion in the ether. The receiver 
might be equipped with a three-way 
switch, so that the listener could select 
the program desired after the set is 
once tuned to the unmodulated car- 
rier wave of the station.” 
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BUILDING UP COMPLETED 


inon i> autntial All must be done expo- 
ke bril rill not loee too mueh beat 


Out of the Silence Comes a Voice 

After a silence of over 40 years, a 922-pound bell in the 17 inches long and had a section varying from one inch 

First Unitarian Church of Taunton, Massachusetts, was in thickness to two and five eighths inches maximum near 

repidred by electric arc welding. It now rings appareiltiy the outer edge. The metal was found to contain 88 

as well as before the break. The church was founded in percent copper and 17 percent tin. Some interesting 

1687, Uie bell being cast in 1804 by George Holbrook, who problems were therefore to be solved. Alter the crack 

learned his trade as an apprentice to Paul Revere. The had been prepared for welding, a standard motor-genera- 

enieb was discovered in 1886 and since that time no tor, constant-energy type of welder was employed in the 

attempt has been made to utilise the bell. However, for actual welding, an electric power line having been in- 

two yean th«ro had been agitation to repdr the belL stalled in the belfry, 66 feet from the ground. Power 

The Qenm^ Electrie Laboratory, at Lynn, Massachusetts, lines were run down from the belfry to the welding outfit 

where, much original research is now being done, was on the ground, and the welding leada were extended up to 

called upon for assistance. Spedmens of the metal were the bell. The operator started with the cacrbon-are 

taken and an investigation of the crack was made. The type of welding, and finished with the metallic-arc proc- 

bdl Is Bi.inehes in diameter at the niouth, 18 inches in ess. Phosphor-bronte welcttng rods were used, having 

diaflMtiir.jat the top and 2fi ineluis high. The crack was an analysis of about 96 percent copper and 6 percent tin. 
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Africa 

The Impressions of a Modem Woman, After Tvoo Years 
Spent Among the Natives in the Jungle 


By MARTHA MILLBR BLIVBN 




HE Btruggling “Oh, the eni^e is fixed and all ready where you see boats flying the flags of 
locomotive puffed, to go; I am just waiting for you to England, the United States, France, 
coughed, gasped— finish your game so that I can have my Belgium, Italy and Portugal, 
and di^. My lantern to wave while I call ‘all Along the Congo and its tributaries 

husband and I, a aboard.' '* the crocodile is considered an evil 

couple of green* This was truly Africa, where time spirit. When a native is knocked into 
horns in the ways was of no importance to the native, the water and drawn under by a croeo- 
of Belgian Congo Here was a country where the hurry dile, it is surmised by the rest of the 
trains, gazed out and bustle of the fordign world was for- village that it is the evil spirit that is 
TktAuOtor windows gotten. The two-day train trip from following his family, demanding a 

over an uninhabited and barren the West Coast port, Matadi, to Kin- sacrifice. Many a crocodile that has 
country, and wondered when we shasa, the town on the lowest naviga- been shot and cut open has been found 
would be moving on. It was to wonder! ble portion of the Congo River, should to contain brass and copper armlets and 
We sat like this for hours, watching the have warned new-comers of this situa- anklets. 

heat-waves dance above the hard- tion, but I fear that they understood Naturally, the crocodiles are con- 
baked ground around us. A blasfe it much better when they made their sidered vermin in this country where 


fellow-passenger in- 
formed us that these 
trains were always any- 
where from an hour to a 
day late in arriving at 
their destinations. 

It began to grow dark; 
and restless passengers 
strolled back and forth 
the length of the train. 
Several Englishmen 
thought that they would 
like a game of bridge to 


A Woman Explorer 

'T'HE versatile author of the accompanying article was for 
several years secretary to Carl Akeley, the great naturalist 
and sculptor whose untimely death was noted in our issue 
for March, 1927. Martha Miller Bliven was taught to shoot 
by Mr. Akeley, and she soon became a first-clasa hunter of 
big game. She also assisted him in his literary work. In the 
present article she describes the colorful life which she and her 
husband found in this wonderful continent. We are fascin- 
ated and made not a little envious by her story.— The Editor, 


they exact such toll from 
human life. So we felt 
no scruples in practicing 
shooting with crocodiles 
as targets. During the 
dry season the waterways 
were dotted with sand 
banks on which the croco- 
diles were lying and 
sunning themselves. It 
was easy enough to bit 
them, but nine times out 
of ten they managed to 


while away an hour or two. They exit from the country after several get into the water before they died, 
borrowed the engineer’s lantern and years of living and learning than their One day, however, when we were 
began their game on an old box placed optimistic minds would let them grasp traveling on a sm Jl steamer, I was 

near the train. The second hour at first. fortunate in breaking the backbone, 

passed— and still no signs of motion On an old Misais^ppi stem wheeler, high in the shoulder, of a crocodile, 
on the part of the locomotive. A which moved slowly along in the day- Then it could not flop from the sand 

crowd gathered about the informal time and tied up at some native village bank into the water. The Danish cap- 

bridge table for amusement— and the to “sleep at night,” we traveled up- tain obligingly stopped the boat so 
black engineer was among the inter- stream for 28 days— the entire length that we could put off in a small craft 
eated audience. Another hour passed, of the navigable portion of the Congo and bring the “croc" on board for 
One of the weary players, looking up, River. In one place, the Congo is Im closer inspection and to be skinned, 
“spotted” the engineer. than a quarter of a mile wide, while in There was lively interest expressed 

“How are you ever going to have that another section it is over 25 miles wide, by the black crew at this episode to 
train in motion when you stand here Because of its great size, the Congo break the monotony of the day. One 
watching us?” he asked. River is an international waterway old native began telling us the history 



PYOMIBS OF BAST BELGIAN CX)NGO 


TESTIMONY OF THE HUMAN YARDSTICK 
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of all erocodiles, their habits and cus- 
toms. Of course, it was told in the 
Bangala language, which, fortunately, 
we had learned to speak and to under- 
stand. 

From the flow of words we gleaned 
that a crocodile swallowed a pebble at 
every new moon, and this was his way 
of keeping tab on his age. 1 laughed 
at this as I had a vision of a crocodile 
dying of old age because he had 
swallowed so many rocks that 
he could not wiggle. 

However, we were interested. 
Experience with the natives had 
taught us that they know a great 
deal about the anim slain their par- 
ticular regions, and that there is often 
some truth behind the fantastic stories 
that they tell you. We decided to in- 
vestigate this fable (for I had never 
heard a story like this one in South 
Africa or in East Africa). Albert did 
the skinning and the carving, while I 
became the spellbound audience. And 
now, believe it or not, when that croco- 
dile was cut open, his stomach yielded 
more than 300 pebbles of different 
shapes and sixes. A tall “Hauser” 
native, of Arab strain, asked for 
these pebbles. When I inquired what 
he wanted to do with them, he re- 


plied in the following startling way: 

“I wish to put them in a bottle of 
water to make medicine. This med- 
icine is a cure for natives who have 
sleeping-sickness.” 

Here was more information, or mis- 




THH AUTHOR'S CROCODILB 
Oa .iM Etmaf tUm moodOm afford wit 


A GATEWAY TO AFRICA 


information, as the case might be. As 
we were in a tsetse fly area then, and 
os the subject of sleeping-sickness was 
especially interesting, I decided to send 
the pebbles to a prominent physician 
in New York to be analyst. This 
resolution on my part never materi- 
alized, as it was several weeks before we 
reach^ a post office. By that time, 
the increas^ strength of the odor of 
the pebbles ao offended my nose that I 
threw' them away In disgust. 

T he second year of our sojourn in 
Central Africa was spent in French 
Equatorial Africa — a most interesting 
year— and a delightful change from 
the year of meandering the Congo 
River and its many tributaries in the 
l^lgian Congo. AIm, my young sister- 
in-law, Ann BBven, joined our party. 
She was such a true sport, a charming 
companion, and so enthuriaatic about 
all she saw and did, that Africa seemed 
to respond to her praise by betraying 
to us its most fasdnating side— the 
true bush life of Africa. 

Every day was like a page out of an 
interesting book. We encountered the 
real natives, unspoiled by the touch of 
civilization: we learned about the 
different birds uid flowers; we photo- 


graphed and hunted wild game in its 
natural setting; we visited tribal dances 
and funerals; we doled out medicine 
and dressed wounds and ugly sores; we 
studied young animal life from dose 
association with our pets in camp — 
baby monkeys, young leopards, serval 
cats, and so on. 

Our routine of camp-life changed 
completely. Now all equipment of 
tents, cots, blankets, provisions, 
medical supplies, ammunition, 
photographic and developing kit, 
clothing, table-ware, kitchenware, 
and money was packed in boxes 
which weighed, when packed, not 
more than 55 pounds each. The 
porters carried these loads on their 
heads day after day; and our marches 
varied in length from 15 miles to 25 
miles a day. 

To these “beasts of burden” — and I 
might add that they were a fairly 
happy and contented lot — we ptdd two 
cents a day per man. Or, if we were . 
staying in one district for any length of 
time we hired our 60 porters at 60 
cents a month per man. Each porter 
furnished his own food and look^ out 
for himself. Of course, when we were 
in a game country we shot meat for 
their food, of which there was never a 
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partide of flodi waatwl. The inddes 
of the animda were quite u delectable 
to the native aa the outdde meat; and 
I can aasure you that the hyenas, tiie 
safari apta and the vultures had “poor 
pickings” when the porters departed 
from the skeleton of a recently killed 
antelope, buffalo or elephant. 

W HEREVER we stop- 
ped for the night, or to 
camp for a/ew days, that spot 
was referred to as home. There-' 
fore, it was made comfortable. 

In fact, it was camping de luxe 
eompai^ with the “roughing 
it” trips one takes in America. 

There were plenty of personal 
servants — boys of varying ages 
ind sizes and tribes— to wait 
upon us, to prepare warm baths 
in portable tuba, to clean boots, 
to keep the tents neat and to 
prepare and serve meals. 

I was often annoyed and later on 
amused at the antics and the stupidity 
of some of these boys. One little tent 
boy in particular, Pambu, managed to 
annoy me more than the others, but 
he was so funny that we kept him with 
us for the 27 months that we spent in 
Africa. He enjoyed eating the tooth 
paste — a valuable and irreplaceable 
article of necessity — and on numerous 
oceadons he was caught scrubbing out 
the wash basin with a tooth brush. I 
never realized how attached I had be- 
come to this stupid, loyal little scamp 
until it was time to say “Good-bye” 
and to turn over my womout posses- 
sions that he desir^ as presents. I 
felt like weeping when we parted, and 
he said: 

“Nquenda malamu, madame ” — 
“A good journey, madam"— with 
tears in his eyes. 

Of course, the kitchen and what to 
eat was a problem, as it is anywhere. 
During the second year of our stay in 
Africa, the food began to have an 
appaling sameness of taste. In all 
fairness, though, I think the cook did 
extremely well, inasmuch as he cooked 
the meals over an open fire surrounded 
by three hot stones. When he wanted 


8CIBNT1PIC AMERICAN 

to bake bread or make a cake he built 
a crude ovra by tunnding through an 
uninhabited, bard-baked ant hill. Then 
he filled the cavity with glowing 
embers, placed the bread tins among 
the live coals and closed the openings 
he had made on both sides of the ant 



A TYPICAL AFRICAN TREE 


hill. For yeast for the bread, he used 
a bit of banana pulp which had fer- 
mented in the sun. This he kneaded 
with some dough, kept it in a warm 
spot, and referred to it as the “mother 
of the bread.” 

I soon discovered that the real 
necessities of life took care of them- 
selves, or were worked out for you by 
the natives, and the things that I had 
always considered as “absolutely necee- 
sary” at home were not necessary at 
all. After all, it is only your point of 
view. Without doubt, we were com- 
fortable, had good appetites, had very 
little sickness, and the fact that we 
are anxious to return to Africa is ample 
proof that we enjoyed it and found life 
very interesting there. 

“But what did you eat?” I have been 
asked. 

As a matter of fact, our meals 
usually were very similar to those we 
would have had at home, except that 
all of the milk, butter, jams and most 
of the vegetables were tinned. Our 
fresh fruits consisted of bananas pur- 
chased at ten cents per bunch, oranges 
at 20 cents per hundred, avocados at 
about the same price, pineapples at 
one cent each, and so forth. 


in7. 

On several oceasiona we strayed far 
from our base of supplies and stayed 
away longer than had been anticipated. 
Of course we ran out of tinned foods, 
but this condition never hurried our 
return, as we always managed to live 
off the country Very well. For in- 
stance, wild honey replaced 
sugar, native potatoes and rice 
were obtainable and game 
was plentiful. Mushrooms the 
size of a luncheon plate were 
found to be very edible, while 
the hearts of young pine- 
apple plants or of young palm 
trees afforded a refreshing 
salad. 

Of the animals that we shot, 
we tasted nearly all. We had 
the brains of the buffalo saut^, 
the heart of the buffalo fried 
^ and, the warm marrow from 
the heated leg bones. Of the 
antelope we generally used the 
tongue and the tenderloins, giving the 
remainder of the meat to the boys and 
the porters. From the wart hog the 
cook prepared roast tenderloin of pork. 

T O change the meat diet, wild ducks 
and guinea-fowls tasted delicious. 
Of the meats that I ate but did not en- 
joy BO much, as roy imagination played 
tricks on me, were gorilla flesh, the 
heart of the lion and the trunk of the 
elephant. We absolutely drew the 
line at eating python-snake steak, even 
thpugh the natives assured us that it 
was palatable. 

Now, when I am crowded into a sub- 
way and am jostled and pushed about, 

I find that visions of Africa— the free- 
dom, the thrill of exciting moments, 
the fascination of unspoiled Nature, 
of game — appear tempting to me and 
blot out the unattractive scenery be- 
fore my immediate vision. 

One of the “high spots” of our ex- 
pedition will always remain vivid to 
me: the moonlight nights when we 
watched the night life of the plains 
while waiting behind a thorn screen 
"boma” for the lions to come to feast 
upon a dead antelope staked about 
15 feet in front of us. Discernible in 
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Bawnat are one of the priniipU food*. A tArong and potent Under the rrnM of this grare (in ike body of an EnglUhman wko 

aleokeiie beterage u alto made from ihie innoeevt appearing fruit eurrntlerrd hie life to the inexorable late* of Ike African jungle 


thedistance were the outlines of the sen- 
tioel antelope standing guard against 
a surprise attack of the antelope’s 
enemy, the lion. 

In the immediate foreground the 
hyenas, jackals and serval cats pulled 
and gnawed at the dead antelope. 
Nervously they darted in and out of 
the surrounding shadows as if they 



THE AUTHOR'S CAMP PRT 
This eleept litOe year-old leopard teae not 
taken back to eiriluaiion 


were on the alert for the arrival of their 
foe. From a distance to the right of us 
came the grunt of a lion as he picked up 
the blood trail of the antelope. There 
is some resonant note in the grunt of a 
lion that sends little prickling needles 
of excitement up and down your spine. 
Hastily the cat family faded from view. 


The greedy hyenas and jackals put 
their teeth into the flesh for one last 
tear before they, too, slunk off into the 
shadows of the brush. 

For a time, only the thud of the 
galloping herds of antelope could 
be heard as their hoofs beat upon the 
hard-baked ground. Then all was 
quiet. Not a sound nor a crackling of 
a twig broke the surrounding stillness. 
Behind our thin screen we were ex- 
pectantly quiet. I was tense as I 
placed my hand near the trigger of my 
gun, for all signs indicated the ap- 
proach of the lion for which I had been 
waiting up and watching for five entire 
nights. 

F rom the shadow of the brush 
emerged the silhouetted form of a 
lion— no longer were his grunts heard, 
for he was stalking his prey and went 
about his time-old game in a cautious 
and silent manner. So quietly did he 
slip from the shadows into the scenery 
before my eyes that I could hardly b^ 
lieve it. He halted just in front of 
the boma and looked cautiously about 
him. He sniffed at the bait, then 
looked in our direction. I dared not 
wait longer. There was a flash and a 
roar from my Springfield and the lion 
fell beside his prey. 

It was out of the question to ex- 
amine him then, as it was unwise to 
leave our posts. However, we could 
flash a light upon him to be sure that 
it was really a dead lion and not a myth 


of a moonlight night. At the first rays 
of the morning sunrise, we crawM 
stiffly through a hole in the thorn 
screen so that we might examine the 
trophy, stretch our weary bones and 
have breakfast. 



My lion proved to be a good speci- 
men of the plains variety, weighing 
more than 400 pounds and possessing 
a splendid coat and mane. The 
bites I received and the annoyance of 
the mosquitoes and the stiffness from 
a cramped position quickly passed, but 
I shall never forget those tense and 
interesting magic nights of watching 
and waiting on the plains of that fas- 
cinating continent — Africa. 
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Successful Inventors— X 

A College Professor Solves a Mathematical Problem and 
Becomes a Wealthy Inventor 


M ost of us are likely to think 
of an inventor as eagerly 
seekingsome idea upon which 
to exercise his genius, and 
then bending over a work bench 
surrounded with wheels, wires and 
miscellaneous gadgets trying first this 
combination and then that until he 
works out his invention. He gets his 
patent and makes the rounds of manu- 
facturers, aU save one of whom laugh 
at his radical ideas, but that one sees 
something in it and makes a fortune. 

The other day we were talking with 
an inventor who is not like that at all. 
He never thought of himself as an 
inventor, never looked for anything 
to invent, never had any intention of 
making a lot of money, believes he is 
weak in imagination— that quality so 
often considered necessary to success- 
ful invention— has put in far more 
time writing a book than he has done 
in Inventing, has done his in- 
venting only as a sort of side 
Une and never bothered ped- 
dling an invention around 
among manufacturers. All 
the inventing he does is with 
a pen and a note book. And 
yet Louis Alan Haseltine has 
made a fortune out of his in- 
ventions. The beet known of 
them, of course, is the Neu- 
trodyne radio receiver, 

T hat there was a fortune 
in the Neutrodyne is not 
surprising. You recall the 
confusion in the early days 
of broadcasting. You would 
be enjoying a concert on the 
air when a long shrill squeal 
would drown out all the 
music. The trouble was due 
td the fact that most re- 
eeiving sets were of the regenerative 
type. Each receiver was in reality a 
i^niature transmitter and when they 
were improperly handled— as they 
generally were — complications were 
■ore to arise. Manipulation of the 
dials to get the beet results quickly 
meant the sending out of waves which 
were picked up by other receivers. In 
crowded nelghbwhpods there was a 
continual squealing as listeners were 
tuning their sets or “fishing around” 
for distant stations. 

Then came Haseltine with his 
Neutrodyne and the trouble disap- 
pearedr Radio reoeivars became high- 
ly sensitive, reception was under 
complete control and, because of this 


By MILTON WRIGHT 

control, squealing became impossible. 

“What would you say, Mr. Hasel- 
tine, is the secret of successful in- 
venting?” we asked. 

“That is a hard question,” was his 
reply. “It is especially ha^ for me, 
b^use I work differently from most 
inventors. I believe, however, that 
the first requiffite is a thorough 
knowledge of fundamental principles. 



THB INVENTOR AND HIS TOOLS 


“I never had any intention of bang 
an inventor. Mathematics was al- 
ways my favorite subject in school; 
it was in mathematics that I used to get 
my highest marks. When I entered 
Stev^ Institute of Technology I 
thought that eventually I would like 
to ^ into teazling. 

“What I wanted to take up I had 
no idea, but I was prejudiced against 
deetrijeal otgineering. Near the end 
of my course I began to feel that the 
performance of electrical apparatus 
could be jaedetermined more ac- 
curately than that of mechanical 
apparatus. Here was plenty of op- 
pmtnnity to work out mathematical 
problems, so I took up electrical 


engineering in spite of my former 
prejudices.” 

From Stevens he graduated in 1906. 
Usually elementary school, high school 
and rollege take 16 years of a young 
man’s life. Haseltine, however, did 
them in 12. Leaving Stevens, he 
entered the testing lalmratory of the 
General Electric Company in Schenec- 
tady. A year later he took a position 
as assistant in the Department of 
Electrical Engineering at Stevens In- 
stitute. On that college’s staff he 
remained until two years ago. 

In 1916, E. H. Armstrong read a 
paper before the Institute of Radio 
Engineers on the fundamentals of the 
three-electrode vacuum tube and in 
particular disclosed the tube’s capa- 
bilities for regenerating and oscillating. 
It opened for Hazeltine a field for com- 
plex mathematical analysis in which 
he could revel to his heart’s content. 
He began a theoretical 
study of the vacuum tube’s 
operation and worked out 
the theoretical requisite for 
producting oscillations. 
Then, for the first time, he 
obtained a vacuum tube and 
traced its characteristiccurve. 
With all the necessary in- 
formation assembled he de- 
signed and wired his circuit. 
In practice it worked out 
exactly as it had on paper, 
and oscillations were pro- 
duced on the first trial. 

F or two years more he 
continued his theoretical 
studies, using actual experi- 
ments from time to time only 
I* book, a to verify his calculations. In 
1917 in a paper on “Oscillat- 
ing Audion Circuits” he 
gave the Institute of Radio Engineers 
the results of his work. For the first 
time a general yet simple mathematical 
method for the treatment of oscillating 
audion dreuits was stated. All of 
Haxeltine's later work in radio he 
traces to that paper. 

“How did you come to take out 
your first patent?” we asked. 

"In 1917,” he replied, “I was ex- 
perimenting with Paul Ware, one of 
my students, on wireless telephony. 
The result obtained looked piwetic^ 
and I took out a patent and aadgped 
it to him on a royalty basis. Ibe . 
invention was used later in the Army 
Signal Corps for wireless telegraphy.” 
“And that really started you on 
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tba pathway to beeominff a patentoe?" 

"No, I wouldn’t say that. That 
was more or less an isolated invention. 
In the World War I joined the tech- 
nical staff of the radio laboratory at 
the Navy Yard at Washington. There 
I designed a radio receiver which the 
Navy standardized and which came 
into wide use. My superior officers 
asked me to prepare patent cases on 
what I had done; that is how I really 
began to apply for patents. 

“I began to devote my time to a 
study of the application of three- 
electrode vacuum tubes to the various 
problems of converting power; ef- 
ficiency, of course, was the primary 
object. In the fall of 1922 my atten- 
tion was directed to the tremendous 
possibilities of a receiver using tuned 
radio - frequency amplification. The 
limitation of this type of receiver which 
had prevented its doming a success, 
was the fact that it had a tendency to 
oscillate due to the feed-back of the 
vacuum - tube’s capacity coupling. 
Tuned input and output circuits 
accentuated this feed-back. My ear- 
lier work on the neutralization of this 
capacity coupling was directly ap- 
plicable. A model receiver was made. 
It became known as the Neutrodyne. 

"n ADIO broadcasting was devel- 
JV oping rapidly and manufac- 
turers were seeking eagerly for a 
receiver that would do just what mine 
would do. A year after the Neutro- 
dyne came out, a corporation known 
as the Hazeltine Corporation was 
formed and I sold my patent rights to 
it, partly in exchange for a substantial 
stock interest." 

"Would you advise an inventor to 
go into the manufacture of his in- 
vented articles?” we interrupted. 

"No,” ho replied. "Usually an 
inventor is laclring in commercial 
ability. Generally someone else doing 
thq manufacturing can make more 
money for him than he could for 
himself when working alone.” 


SCIENTIFIC AMERICAN 


9\r*. 



PICTURES WORTH A MILUON 

Vpm tke$e drowing* tke Cotfrnmeat allnwed 
elaimt vkiek made tke intenlor riek 

"And which would you say is more 
profitable for the inventor: an outright 
sale of his patent or leasing the patent 
on a royalty basis?” 

“That depends more on the pur- 
chaser than it does on the inventor. 
While it is a pleasant thing to be paid 
a lump sum in cash, still there might 
be more in the long run in a royalty. 
However, the inventor as a rule is not 
in a position to dictate. 

"Sometimes the financial circum- 
stances of an inventor have a lot to 
do with how much he gets. For 
several years before I developed the 
Neutrod^e 1 had been in consulting 
practice. This had been fairly lucra- 
tive and I felt reasonably independent. 
If an inventor is hard up he may feel 
obliged to let go of his invention for a 
fraction of its value.” 

"What steps do you think an in- 
ventor should take to protect hie in- 
vention?” 

"My advice would be to get a high- 
grade firm of patent attorneys and 
follow their advice. The Patent Of- 
fice recommends such a course, you 
know. When I was ready to patent 
the Neutrodyne I went to a former 
student of mine who had joined a 
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well known firm of patent attome 3 r 8 . 

“You must remember that I do not 
hold myself out as an example. Every 
man has to work in his own peculiar 
way. I have always thought of my- 
self as a teacher rather than aa an 
inventor and I conducted classes 
regularly. I was accustomed to think 
of an inventor as rather impractical. 
I gained this impression from the 
many inventors who came to me for 
help and advice; most of them 1 
thought were foolish. Now that I 
have stopped teaching and am devot- 
ing all my work to inventing 1 suppose 
I have to call myself an Inventor.” 

"■OUT all the time you had been 
O training yourself for invention.” 

“That is true. For anything I have 
been able to accomplish a thorough 
foundation was necess^. I spent 
years in theoretical investigations. 
The time I spent on physical en- 
gineering problems was enormous, and 
it is surprising how many of the 
principles and methods I worked out 
proved extremely useful later.” 

"To be financially successful should 
not an inventor make a definite search 
for the right thing to invent?” 

"I don’t know. I have never been 
looking for new ideas and most of 
my work has not been done with any 
thought of money. I expected to 
spend my life as a college professor 
on a notoriously small salary, for I 
knew it was work in which I would be 
happy. 

"Here is a text book on electrical 
engineering published some time ago. 
I spent vastly more time on that than 
I did on all my inventions and I think 
there is far better work in it than there 
is in the Neutrodyne, but as for money, 
well that is something different. 

"'That I have become an inventor 
probably is a logical development. 
I should say that if any man is a 
competent engineer worldng on new 
development work, he cannot help 
making inventions." 






400,000,000 Horsepower! 

This is the Aggregate Power Developed by Automobiles 
Tests on 2S0 cars show some interesting results 

By K. H. LOCKWOOD 
Aitnclmt* fnfftuor oj Mtcfunleal tagliutrini. Yah. 


T iHE development of the motor 
vehicle haii afforded an example 
of the popular use of me- 
chanical power on an enormous 
Kale. In the United States alone over 
twenty million motor cars were regis- 
tered in 1926, in units from 15 to 100 
horsepower each, or an aggregate of 
perhaps 400 million nominal horse- 
power. The variation in power 


the efficiency of the various sub- 
divisions can readily be obtained. 

Portable instruments have been 
devised for power tests on the road, 
employing In most cases the inertia 
of a heavy weight or liquid to indicate 
the acceleration of the car, from which 
the horsepower can be computed. 
These instruments have value for 


approximate measurements but are 
not comparable with the block test 
for reliable information. 

The difficulties connected with block 
testing may be largely avoided by the 
use of a different kind of apparatus, 
known as the chassis dynamometer. 
While somewhat more elaborate than 
the block-test apparatus, when once 
installed the new method is far 


)f these cars is considerable, but 
Is easily explained by differences 
n weight of the vehicles, and in 
;he road speeds for which they 
vere designed. 

The horsepower of motor-car 
mgines usually has been deter- 
iJned by the “block test,” on 
;he electric dynamometer, of 
■epresentative samples, b^ore 
issembly in the chassis. These 
«Bts have rarely been made after 
;he ear was built, owing to 
>ractieal difficulties in removal 
ind replacement of the engine 
ind other preparations, such as 
Ining up t)w engine on its 
bundation, bolting a coupling to 
he flywheel or shaft, et cetera, all 
iddlng to the expense and trouble 
if this method of testing. But 
Us method is a standard one and 



more convenient to use. A coifl* 
plete power test can be made in 
an hour or two without any 
dismantling of engine or chassis, 
thus making it possible to test 
the power plant of any motor 
vehicle with a minimum ex- 
penditure of time and trouble. 
In spite of its advantages, the 
chassis dynamometer has been 
but little used for engine testing. 

A good example of successful 
use of this type of apparatus is 
to be found at the Mason 
Laboratory, YaleUniversity, from 
which source the illustrations in 
this article have been obtained. 
Since this dynamometer was in- 
stalled it has served for power 
measurements on hundred of 
motor cars, including not only 
power of the engine but also the 


inlvsrsally used. Moreover the THE DRIVINO MECHANISM 

nee^eal efficiency of the auto- ,, ri^tncHaa«an*i>»hui^Ungoihfii»i,Mng 

Dobile as an entire machine or 


power lost in transmission and in 
the tires. 

The principal part of the 
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app«nituB> M ahown in Hgure 1, con- 
si^ of two puUeya of large diam^r, 
mounted on a rigid shaft and supported 
from theceiling by ball-bearing hangers. 
The tops of the pulleys are exposed 
through openings cut in the floor, 
which permits the two rear wheels of 
the vehicle to be centered on the 
pulleys, while the car itself is securely 
anchored to prevent motion. When 
thus arranged, the engine can be 
started and run at any desired speed, 
delivering power through the rear 
tires where it is measured on the 
pulley shaft by suitable appliances. 

The operator's stand is shown in 
Figure 4, including a scale for mea- 
surement of torque and an electric 
tachometer for speed. Torque refers 
to the resistance to rotation of the 
pulley shaft, which is varied according 
to the desired load on the engine and is 
registered on the scale. Va- 
riation of the torque 
effected by change of ten- 
sion of a band of ropes en- 
circling the brake pulley, 
produced by a hand wheel 
at the operator's table. The 
brake pulley and encircling 
ropes can be seen at the 
end of the drum shaft. 

Figure 1. This form of 
rope brake has been found 
in practice to be verj’ 
flexible and convenient.The 
capacity of the brake sys- 
tem has been estimated at 
140 horsepower, but thus 
far the greatest demand has 
been only about 110 horse- 
power. Its maximum capac- 
ity expressed in tractive 
force exerted at the pulley 
surface is 2000 pounds. 

A minor part of the ap- 
paratus is a variable-speed 
electric motor belted to 
the main shaft, which ordi- 
narily is not used and revolves idly 
with the pulleys. When desired, the 
wheels of the car can be rotated by 
the electric motor, for measurement 
of friction loss in the tires and trans- 
mission. Such friction measurements 
can be applied to both front and rear 
wheels, and give useful information as 
to power losses in the ear. 

F uel measurements have been 
made by a special weighing tank 
having a flexible pipe leading to the 
carbureter, which permits of automatic 
measure of fuel weight end time for 
any run. An alternative device, suit- 
able for full-power runs, has been a 
calibrated flow meter for instantane- 
ous reading of the flow rate. 

Engine cooling by the radiator and 
fan is insuffleient in the cbsence of air 
currents such as are met on the road. 
The defldeoejr can be made up by 
adding a little water at the radiator 
drain eoek» which produces a pro- 


portio^te overflow of hot water from 
the upper tank. The practice at the 
Mason laboratory has been to main- 
tain a constant water temperature in 
the upper radiator tank of approxi- 
mately 176 to 186 degrees Fahrenheit. 

In testing a motor vehicle, it is 
important to know what tractive 
force delivered at the rear tires will 
propel the vehicle at constant speed, 
either on the level or an up grade. 
This information can be had from the 
general principle that the tractive 
force required at the rear tires must 
equal the sum of the resistance of the 
front wheels, plus that of the air, 
phis that of grade. Each of these 
resistances can be obtained, at least 
approximately. The front wheel rol- 
ling resistance can be measured on the 
chassis dynamometer. The air re- 
sistance can be computed from the car 


speed and body area, assuming still 
air. The grade resistance can be 
computed from the percent of grade 
and car weight. 

The power plant must deliver this 
tractive force at the rear tires. In- 
deed it most exert considerably more 
power than that delivered at the rear 
tires, since it must overcome all friction 
of gears, bearings, lubricant and flex- 
ing of tires before any tractive force 
can be applied to the road. The 
engine power may be divided into two 
parts— that lost in transmission be- 
tween clutch and rear tires, and that 
delivered at the rear tires as useful 
tractive force for propelling the car. 
In chassis dynamometer testing it is 
necessary to measure these two power 
elements separately, considering their 
sum as the total engine power. 

In testing a motor vehicle it is 
usually suflident to run the power 
plant under two extreme conditions 
only. Finrt, at the maximum power 


output of each of the possible operat- 
ing speeds; second, when the load at 
each speed is adjusted to be the 
equivalent of that required on a level 
road. From its behavior under these 
conditions, the power-plant perform- 
ance in intermediate states can be 
safely estimated. 

E ngine horsepow'er is difficult of 
direct measurement, but can be 
easily computed from the torque in 
foot pounds and the speed in revolu- 
tions per minute. When the engine 
is mounted in a motor car, a portion of 
the engine torque is lost in friction 
before reaching the rear tires, as before 
mentioned. Tests prove that the trans- 
mission friction loss increases slightly 
with the speed, and quite considerably 
with the power transmitted. Under 
average conditions it may be assumed 
that the friction of trans- 
mission under full load is 
25 percent greater than 
under light load. 

The light-load friction 
loss in transmission is easily 
measured on the chassis 
dynamometer at all speeds. 
The full-load friction loss 
is difficult of measure- 
ment, hence it is permissi- 
ble to use an approximate 
value found by adding 25 
percent to the light-load 
figures. There is some un* 
certainty attending ’the 
measurement of the trans- 
mission friction loss, but 
fortunately the friction loss 
is only a small portion of 
the total engine power. 

Engine horsepower on 
the chassis dynamometer is 
necessarily measured in two 
parts: first, that lost in 
transmission friction, sec- 
ond, that delivered at the 
rear tires as tractive force. 

An example of engine horsepower 
determination in accordance wi^ tto 
foregoing method, is given In the 
accompanying diagram, Kgure 2. Part 
of the diagram, exurve B, relates to 
the power required to drive the car 
on level road. This curve starts at 
about one horsepower at five miles per 
hour, and continues to 48 horsepower 
at 68 miles per hour when the majd- 
mum speed is reached. 

Similarly, curve A relates to the 
greatest possible power of the engine, 
starting at about five horsepower' at 
five miles per hour and reaching a 
maximum of 46 at 50 miles per hour. 
As before stated, the horsepower was 
computed from the car spe^ and the 
tractive force as measwed at each 
sp^. 

The curves stop abruptly at point 
C, this b^ng the lowest sp^ for 
smooth running in high gear. 
curves A and B meet at point D, 



Figure 2: At full tknMt a point in rmcheti trhnr inrrranrd engine 
tpeal dimwinnen the kanepomr onijml junt befarr maximum ear 
tperd in reached. See text far further eridanation 




SGIBNTtVIO AMSRIGAN 


m 



whoge intersection determines the maxi- 
mum speed on level road. Two scales 
are given on the abscissa axis, one 
refer^K to car speed in miles per 
hour, the other to engine speed in 
revolutions per minute. In this ex- 
ample, the car speed was 68 miles 
per hour, with a corresponding engine 
speed of 3400 revolutions per minute. 

Diagrams similar to Figure 2 have 
been constructed for many cars, both 
light and heavy. A singular fact 
has been discovered from study of 
these diagrams, namely, that curve B 
has been approximately alike on all. 
It follows that high car-speed, as 
indicated by point D, can be had only 
by raising curve A, that is, by using a 
larger en^ne. The rapid rise of curve 
B at high speeds indicates that con- 
siderable increase of power will be 
required for even a moderate gain in 
sp^. 

I NSPECTION of the curves shows 
that both have the common charac- 
teristic of increasing with the speed at 
a nearly uniform rate over the range 
from 20 to 60 miles per hour. It 
follows that the reserve horsepower 
available for acceleration, grades, head 
winds, et cetera, is nearly constant, 
and ample for prompt response to the 
driver’s needs. Above 65 miles per 
hour the reserve power falls off 
rapidly to the maximum speed of 
68 miles per hour where the reserve is 
aero. 

Fuel consumption can be measured 
quite conveniently on the chassis 
d 3 rnamometer. Fuel economy of a 
motor ear can be stated in different 
units, but is usually expressed in 
pounds of fuel used per hour for one 
i horsepower. Jdeasur^ on this basis, 
all e^nes are on a par, with minor 
differences produced by the com- 


pression ratio, carbureter setting, and 
internal friction. 

This economy unit is often called 
the "fuel rate" and its best value is 
about 0.6 of a pound per horsepower 
for gasolene engines. This value can 
be reached, however, only when the 
engine is tuned up for full-power 
operation, as in airplanes. Motor-car 
engines must perform smoothly at all 
speeds, must start and idle well, re- 
quirements that can be met only by a 
richer fuel mixture. In consequence, 
the fuel rate of automobile engines is 
barely lower than 0.70 to 0.80 of a 
pound per horsepower at wide-open 
throttle — that is, for the steepest 
grade that can be dimbed. At part 
throttle, the fuel rate is considerably 
increased, and may reach values as 
large as 1.5 to 2.0 pounds per horse- 
power hour at very light loads. 

Another measure of fuel economy is 
the number of nsiles that can be 
traveled on one gallon of fuel. This 


unit varies in magnitude with the 
car speed and with the grade, and 
values are usually stated for level and 
' for steepest grade that can be climbed 
at each speed. Weight is an im- 
portant factor in this unit, and the 
light car has the better economy, as 
is quite evident. For example, a 
motor cycle may travel 60 miles per 
gallon on level road, while a loaded 
truck may go but one twelfth of this 
distance— hence the fuel cost of run- 
ning the truck is twelve times as 
much as that of the smaller and 
lighter vehicle. 

T he miles per gallon may be de- 
termined on the chassis dyna- 
mometer by converting the fuel con- 
sumption into gallons per hour, and 
dividing the miles per hour by the 
gallons per hour. The actual miles 
per gallon for long trips on good 
roads should lie between 22 miles per 
gallon at light load to 6.6 miles per 
giUlon at full load when running 10 
miles per hour. At 60 miles per hour, 
the mileage is 15.3 versus 8.3 under the 
same conditions. 

Experience shows that the miles per 
gallon obtained on improved roads, 
checks closely with the level road 
figure from the dynamometer test. 
This indicates that the up grades are 
offset by the down grades as far as 
fuel consumption is concerned, giving 
practically the same fuel consumption 
as on level road on a long trip. 

Simultaneous count of revolutions 
of rear wheels and traction drums 
shows that tire slip is practically 
absent on a dry surface. On the other 
hand, there is a small but measurable 
creep of the tire due to the stretch 
of the rubber at the point of contact 
with the road. Due to this creeping 
action, the driving tires tend to gain 
speed when power is applied, and to 
lose speed when brakes are applied, 
resulting, practically, in lero dis- 
placement, since one creep offsets the 
other. 
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PIANO CLASS TEACHING 
Thf tUuHntim sIkotM a €hildrtn’$ 
dam being taugU by the “Vituola." 
A» the teacher depraim a group of 
key»f little liphte faeh up oeer the 
fuptl'e keyboarat, nhoving the 
htiUion of the nr‘- 


DEMONSTRATION STAGE 
A large keyboard va* inetaOed $o 
that the audience eould^oUoic the 
progreu of the lemon. The teacher 
»ai at the piano on the right and 
"dtdated," by mean* of the little 
lamp*, to the pupil on her Igfl, who 
in turn «a*hed the nde* oit the 
great keifioard ko that the audience 
eould tee the action. The notation 
wan ihoum on a tcreen at the left. 
After ten minute* of inttruetion, 
the ehild alone played the piece that 
had fuel been Uam»i“by efeetrieUy" 




Piano Instruction Aided Electrically 


In the reading of piano music, there are a great number 
of facts that pertain merely to such mechanics as the 
names of notes, names of keys, lines, spaces, sharps, flats, 
tempos, expre^on marks, ^gnatures, acddentals, et 
cetera. To play the simplest tune, the beginner must 
learn the names of the k^; the names of the notes; 
the values of the notes; the correct Angering of each 
hand; the use of the hands on the proper keys; to keep 
thought on tiie proper use of hands and body, and to 
eofrmte aU of these. The approadi to music through 
the door of the printed page cannot, therefore, lead the 
beginner deftly, swiftly, Interestingiy and with logical 
sequrace into the heart of the playing of musie, because 
It tains time to master the intrietties of mutieal grammar. 


Electrical science now for the first time enters the field 
of the art of teaching music and by means of the device 
illustrated, combines, translates, reduces and simplifies 
the six separate processes indicated by notation — the 
sign language of music as indicated on the printed page — 
into one easily understandable picture, thus coordinating 
the three senses of sight, hearing and touch. This device 
leads the beginner at once into the joy and beauty of 
music. Thus acquired, the immediate ability to play 
thrills the beginner with the joy of his own accomplish* 
roent. The value of this system as a developer of con- 
centration has been recognised by many of the leading 
educators of the worid. Anything which will take the 
drudgery out of learning to play, is certainly a great boon. 
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into a number of typical ploU c.. 

inyt are arranged in aeronlanee urilh the 
rentrietioni of area. The plan i$ ntppoied to be 
— •--«! the eleealed tidewalhi, andtt ahould be 
d that below them there vould be tieo 


rtorire in the buildinge, for the outer edge of the 
rideu-alhe is on the property line and the inner edge 
at the ojfnl line. ttr offtet line on each 

plot, one third of the urea i» ehovm os meant, 6ut 
the proposed regiiations provide that light areas are 
ohUgatory only abate the fourth story of buildings 


The City of the Future—II 

Revision of Building Regulations Would Increase Greatly 
the Utility of Large Buildings 

By ERNEST FLACJG 


I N the last article it was explained 
how traffle facilities might be in- 
creased three-fold, which is evi- 
dently necessary if cities are to be 
three times their former height or bulk. 

Many Imaginary plans have been 
made for cities of the future. It is 
easy to do that, but not easy to make 
a plan that is practicable. In order to 
do so there are many elements to be 
considered. Traffic, light, aoning and 
the consequent restrictions on height 
and bulk of buildings are factors so 
interdependent that all must be taken 
together in any practicable plan. The 
one here present^ deals with all these 
things, yet it is so simple that it may be 
stat^ in a few paragraphs. Here it is: 

Rstuladoiu for Height and Bulk of 
Buildings and Zoidng for Use 

First: Buildings restricted at 
building line and for 26 feet back 
therefrom to a height of two 
stories. One third of the rest of 
the plot to four stories and the re- 
mainder unrestricted as to height. 

' Second: Buildings over four 
stories high in any part thereof 
&ot to contain in their construction 


more wood than an average of one 
foot board measure to each two 
square feet of floor space. 

Third: No room to be used for 
dwelling purposes in which a line 
drawn from the floor through the 
window at right angles to the wall 
to the clear My falls on the floor at 
less than one tenth of the depth of 
the room from said wall. Also ex- 
cept at street fronts said line not to 
cross the line of the plot at a 
height of less than 60 feet above 
the street curb. 

Fourth: Amended definitiors; A 
tenement house is one in which 
three or more families cook on the 
premises and which has no pas- 
senger devator service to every 
apartment above the ground floor. 
An apartment house is one in 
which three or more familes cook 
on the premises and in which there 
is passenger devator service to 
every apartment abqve the ground 
floor. A tarry house is any build- 
ing over four stories high, used as 
a dub, hotel, lodging, boarding or 
bath house. 

Fifth: The present zoning map 
to be subodi'dded into a gr^t 
number of anudl sub-districts, the 
dividing lines to run where possible 


through the center of blocks so 
that both sides of street may have 
similar treatment, and these sub- 
divinons claasifled in accordance 
with the new definitions. Tene- 
ment houses, apartment houses 
and tariy houses to be permitted 
in all districts except those re- 
served for dwdling houses, but 
clubs, boarding, lodging and bath 
houses not over four stories high 
m^ be in any district. 

Sixth: A change of dedgnation 
to be granted when 60 percent of 
the owners representing 80 per- 
cent of the assessed value of the 
land in any sub-district petition 
for it. 

This is all there is and all that 
necessary. Unnecessary restrictions 
property and liberty should not 
tiflerated. 

T his plan would correct a present 
flagrant injustice in taxation. As 
matters now stand, if a person owna 
a building of moderate height in the 
neighborhood of high buildings, the 
assessed value of the land is influenced 
by the earning power of the other 
buildings. Thei^ore, unless the owner 
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builds to a great height and adds to 
the general congestion, he is likely to 
see the whole income from his property 
virtually confiscated by the city in 
taxes. By the proposed plan, this 
would be automatically corrected, 
especially as regards sm^l plots. If 
the dty limits the area which can be 
built upon in such a way as to prevent 
building, or to make high buildings 
unprofitable, that fact must be con- 
sidered in assessing land value. If the 
tax is so reduced that the property can 
earn a fur return on its value, what 
has the owner to complain of? 

Zoning for use would be by far the 
easiest part of the problem, provided 
common sense were allowed to operate. 
At present the matter is complicated 
beyond belief. In New York it oc- 
cupies the larger part of the time of 
the Board of Eistimate and Apportion- 
ment and otherwise causes more 
trouble and friction than any other 
part of the civic machinery. City 
offlcials and others acquainted with its 
working say it leads to constant 
irritation, injustice, complaint and 
trouble. 

Zoning for use has for its object the 
establishment of a reasonable degree 
of permanency in the various neighbor- 
hoods. It is done for the benefit of 
those neighborhoods, and there should 
he no desire to continue regulations 
after they have become distasteful to 
the great majority in whose interests 
they were made. 

The present classification in New 
York is very defective in that it 
places single-family houses, tall apart- 


ment houses, hotels, et cetera, all in 
one category, whereas buildings of 
these different types often hurt each’ 
other when in juxtaposition. The 
proposed plan therefore provides for 
four definitions instead of two as at 
present. If zoning were placed on this 
basis it would work automatically, and 
districts improperly zoned at present 
would soon correct themselves. 

We have now sketched in outline 
the whole plan, but no plan is worth 
consideration unless it can be shown 
to be practicable. Any plan of so far- 
reaching a nature as this is only practi- 
cable when backed by public opinion. 
The public must be convinced of the 
necessity for it. 

L et us briefly consider the three 
j classes of objections likely to be 
made^to this or any other plan having 
similar objects: 

First: Financial difficuhieB. The 
cost would be great, but the same 
objection would apply to any plan 
and probably not more so to this 
than to another of even less effideney. 
For instance, if it was proposed to 
triple the. width of the streets, the cost 
would be too great for even a moment’s 
consider.' .tion. 

Soma of the most important parts 
of the plan can be cmried out at little 
or no cost. The city now has the 
power to make otfsets in buildings 
and if at one height why not at 
another? It also has power to estab- 
lish new building lines. In requiring 
an offset at ^ top of the second story 
it would accompUsh what would o^er- 


wise be the most costly part of the 
plan, at no expense whatever, that is, 
the widening of the streets. Moreover 
the property holder in most cases 
would not go unrewarded, for by the 
increased street width he would ob- 
tain much better light for his building 
and by the elevated sidewalk, greatly 
increa^ value of the floor at its 
level. 

Figure 1 shows the type of building 
which would naturally result from the 
proposed regulations. It also shows 
stores at the upper sidewalk level. At 
present, the required offsets represent 
nothing but loss and ugliness, whereas 
offsets of the kind proposed would 
represent beauty and profit. 

Figure 2 shows how buildings might 
be arranged on a typical New York 
block of 200 by 900 feet under the 
proposed regulations. The plots are 
also typical of those usually found in 
New York as to size and shape. An 
offset 26 feet wide has been taken off 
on all sides of the block above the 
second story to provide elevated 
sidewalks. Below .this level, floors 
extend to the present building line. 
Back of the offset the high parts of 
the buildings, cross-hatched on the 
drawing, occupy two-thirda of what 
remains of the plot, the rest being 
limited to four stories, the proper 
lighting of which could safely be left 
to owners. It will be seen from this 
that those parts of buildings not di- 
rectly lighted from the street could 
for the most part be lighted from 
courts or recesses from the street. 

Figure 8 shows the resent New 
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the ulreet for light, aVowt of the ne(i:tmt]i separa- 
tum uf itritestriuu traffic, and affords anothn door 
d adds rastlg to Ihe ralve of for shops, yet the bulk of buildings ix not reduced 


York regulations as to offsets in 
principal business districts, for avenues 
one hundred feet wide and streets 
sixty feet wide. The result of these 
offsets is buildings often of excruciating 
ugliness. 

Figure 4 illustrates the single offset 
under the proposed plan. As both 
Figures 2 and 8 represent sections of 
buildings supposed to be of the full 
width of the plot, the area of the 
section as indicated on the drawings is 
proportionate to the area of the floors, 
from which it appears that no diminu- 
tion is intend^. Moreover, as the 
height is unlimited under the proposed 
plan and is limited under the present 
plan, more floor area may be had if 
wanted. It is proposed to let economic 
considerations limit height. 

Second: Legal difficulties: Here 
again similar difflculties would be met 
in carrying out any plan and perhaps 
not as much in this one as in another. 
It would clash with the building and 
tenement laws and maybe with others, 
but if wanted by the public, these 
obstacles could be overcome. If 
under this proposed plan construction 
can proceed on the present scale, which 
otherwise must soon cease, it is not 
likely that any existing laws can pre- 
vail against it. They could be amended 
or repealed. 

Third: Sentimental Objections: To 
overcome these for any plan will re- 
quire a campaign of education. People 
must be convinced both of the prac- 
tfeability and desirability of the plan 
and that their fears are groundless. 


two vehicles to pass and the sidewalks 
in general were very narrow, although 
here and there a house set back a 
considerable distance from the curb. 
On asking the reason for this, I was 
told that about 100 years before, new 
lines bad been established for the 
street and everyone who built since 
had been obliged to conform to them. 
Moreover, that it was forbidden to 
make repairs in the old buildings be- 
yond a certain percentage of their 
value. When I visited Paris two or 
three years ago, I set out to revisit my 
old haunts. Upon reaching the place 
where the rue du Four ought to have 
been, I saw nothing that resembled it. 
In its stead was a broad modern street 
with fine shops. I could not believe 
I was in the right place until 1 read 
the name at the corner. Such is the 
result of that kind of forethought which 
has made Paris what it is and which 
if applied here can make New York 
what it should be. 

One thing is certain. We are not 
proceeding in the right direction now 
and the further we go from it the harder 
it will be to retrace our steps. Al- 
though the plan here outlined has 
been described with special reference 
to New York, its principles are equally 
adaptable to any other city. 

The first one to adopt it would be 
pre-eminent as the first truly modem 
city— the one in which changed con- 
ditions brought about by steel-frame 
buildinp, elevators and automobiles, 
have bMn faced and adequately dealt 
with, both for the present and future. 


For instance, many will object to the 
elevated runways; they will say we 
have tried elevated roads and want 
no more of them- they ruin streets. 

It is not however the elevated rail- 
ways which are so objectionable, 
but their supports. Two rows of 
posts spoil a street but a single row on 
the axis of the roadway would do no 
harm. Other similar objections will 
disappear when the truth is under- 
stood. Many will think that the plan 
will take too long to carry out, but a 
similar objection would apply equally 
to any other plan. A hundred years 
in the life of a city is perhaps not as 
much as a single year in the life of an 
individual, "nme, therefore, need not 
be much considered. 

O NE great advantage of this plan is 
that it could be carried out gradu- 
ally. Section after section could be 
added as building proceeds and as time 
passed, the way would always become 
easier because all new buildings would 
be prepared to receive it. The great- 
est difficulties would be in the old 
buildings which would have to adapt 
themselves to the elevated sidewalla. 
To rearrange cities is an operation re- 
quiring patience, though when once 
iMgun change often takes place faster 
than would seem possible. 

Many years ago when a pupil at the 
Ecole dee Beaux Arte in Paris, I worked 
in a studio in an interesting old build- 
ing on the rue du Four, or stwet of 
the oven. The roadway of this street 
was hardly more than sufficient for 







speeding Up The Moffat Tunnel 

New Cantilever Beam Cuts Time in Half, Saves Labor Costs, 
and Prevents Disastrous Slides 


T he driving of Moflfat Tunnel, 
which is over six miles in 
length, through James Peak in 
Colorado, takes rank among 
the major tunnel operations of the 
present day. Apart from its use, the 
tunnel carries a special interest not 
only for the reason that its methods of 
construction embody the experience 
which has been gained in previous work 
of this character, but because use was 
made of an entirely new method of 
excavation, which was developed to 
meet the difficult conditions which con- 
fronted the engineers — difficulties due 
to the uncertain character of the 
material and the tendency of the side 
walls to move in on the tunnel during 
construction. 

In driving tunnels of large size, the 
upper portion is excavated first, and 
tlm the lower half, known as the 
“bench,” is removed. Both operations 
are carried on simultaneously, the face 
of the upper section being always a 
cwtain distance ahead of the face of 
the bench. As the uppw half is 
taken out, it is timbered— -this timber 
being supported upon the bench' be- 
low. Then as the bench is taken out, 
plumb posts are put in place reaching 
from the longitudinal wall plate upon 
which the roof timbers rest, down to 
the fiomr of the tunnel. 

T O meet the need of quicker and 
cheaper bench excavation in soft 
ground, as wen as to provide a means 
(rf hdding the wall plates and ribs 
in ih^ original position during the 
operations of excavating the ^nch 


and placing the plumb poets in place, a 
problem frequently confronting ^e 
tunnel engineer, George Lewis, General 
Manager for the Moffat Tunnel Com- 
mission, designed a new device which 
operated successfully at a great saving 
both in time and costs at the western 
end of the tunnel. 

In driving the tunnel, a method 
similar to what is known as the “twin 
headings” was used. The main 16- 
foot by 24-foot railroad tunnel was 
paralleled by an eight-foot by eight- 
foot water tunnel, located 76 feet south 
of the main tunnd. This latter tunnel 
served the purpose of carrying water 
under the Continental Divide from the 



western to the eastern mountain slope. 

The water tunnel was excavated 
more rapidly than the main headings 
of the railroad tunnel, and at con- 
venient distances, usually 1500 feet, 
cross-cuts were driven from the water 
tunnel to the line of the railroad tun- 
nel, thus furnishing many points of 
attack for driving in both Erections 
along the line of the main tunnel. At 
the west portal, the main headings 
were driven approximately eight feet 
by ten feet in section. The top rf 
these headings coincides with the Ube 
of the top of the railroad tunnel. This 
operation was followed by widening to 
the full width required for the railroad 
tunnel; after which the wall plates, 
ribs and laggings were placed, llie 
ribs were thoroughly blocked up at 
each joint, and all open spaces between 
the lagging and the surrounding rock 
were filled with either rock or cord- 
wood packing. After this work was 
completed, there remained to be exca- 
vated a bench 16 feet in height. 

predominating rocks are schists 
1 and gneisses. The constituent 
minerals are largely blotite, talc and 
chlorite. All of these are soft and. 
structurally weak. The formation is 
broken by faults and fractures— many 
of the strata being liable to slip when 
excavation is bring carried on. 'Wbeire 
this rock is saturated with watw, it 
frequently runs so freely thgt hay, 
et ce^a is required to check its flow. 

Prior to the installation of the Lewis 
cantilever beam, two different methods 
were used in supporting the wall pktes 
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and the root during excavation of the 
bench below. The first was by the 
use of rakers or inclined temporary 
posts, reaching; from the wall plates 
to the top of the bench. These were 
removed as soon as the long permanent 
poets of the finished tunnel were set. 
This method however, interfered with 
the removal of the excavated material; 
moreover, it failed to hold the wall 
plates in place. 

Then what is known as the 'T”- 
beam system was tried. This consisted 
of “I'’-beamB held up by longitudinal 
girders, which themselves were sup- 
ported at one end by cross-members 
bearing on the wall plates of the com- 
pleted timbering, the other ends resting 
on the unexcavated bench. This 
method also failed to hold the wall 
plates and roof in position and it 
proved to be clumsy in operation. 
Neither of the two methods gave satis- 
faction. The work was cumbersome, 
slow and costly, and the wall plates 
and roof would at times settle until 
they came within the finished dimen- 
sions of the tunnel, f’urthermore, in 
places, the bench was so soft it had to 
be taken out in two eight-foot sections; 
a slow and unsatisfactory process. 

T he cantilever beam was designed 
by Mr. I.fiwi8 to overcome the ob- 
jections present in the systems above 
mention^, and to speed up the work. 
The device consists essentially of two 
parallel plate girders, three and one- 
half feet deep, 60 feet long, spaced six 
feet apart and tied together with the 
necessary cross frames and bracing. 
The girder is carried on two pairs of 
“dollies," or trucks, with ball-and- 
socket bearings to permit free move- 
ment in guiding the girders. The 
girder trucks roll on a l.l-inch “1"- 
beam track laid on 12-inch by 12- 
inch stringers. At the rear or over- 
hanging end of the beam and extend- 
ing horizontally at right angles to it, 
arms provided with a positive hori- 
zontal and vertical movement are sus- 



RBAR OP CANTILBVKR BEAM 
7’A«* (Aoivii Kkoiiel taking out the bench. 
Above in neen rear end of eanlileter 


l>ended as shown in the drawings on 
the opposite page. 

In operation, the cantilever girder is 
supported on the “r’-beam track 
which is laid on the top of the bench 
in the completed top section of the 
tunnel. At its forward end, the girder 
is prevented from rising by means of 
“I” beams and powerful hydraulic 
jacks which extend from the roof tim- 
bers down to the top of the girder. The 
transverse arms are rolled out under 
the wall plates from the rear end of the 
girder and are blocked horizontally — 
thus preventing the wall plates from 
moving in under the pressure of the 
rock. The entire arm is then raised 
vertically by means of a special steel 
wedge, which is operated by a rod with 
a right-and-left-hand thread, until the 
weight of the wall plates and roof 
timbers is transferred through the 
cross girders to the cantilever beam. 
The bench is then drilled and “shot," 
the broken rock being removed by a 
one-yard shovel operated by com- 
pressed air, which works under the 
overhanging end of the cantilever 


beam as shown in our illustration. The 
plumb posts are then rused into place 
by a compressed-air hmst. 

The speeding up of the work due to 
this device was remarkable. Under 
the old 'T"-beatn system, it was not 
considered safe to remove more than 
six feet of bench at one operation, but 
by the use of the cantilever beam, 17 
feet were "shot” and the mucting 
operations were carried on with ease 
and speed. Thus, in one cycle of opera- 
tions, a section of bench 17 feet in 
length was removed and the permanent 
plumb posts set in place. The canti- 
lever beam was then pulled forward 
on its track by the use of another air 
hoist mounted on the forward end ef 
the machine. The time required for 
one cycle of operations was reduced 
from 24 to 18 hours and less as the 
work gang gained experience. It is 
estimated that by the time the tunnel 
is completed, this device will have 
saved the Tunnel Commission over 
2, .100,000 dollars in labor costs alone. 

T he vastness of the project can be 
comprehended when it is con- 
sidered that the estimates place the 
total rock excavation at 522,500 cubic 
yards. To excavate and handle this 
great volume of material, men working 
in eight-hour shifts are on the job 
day and night. Electricity for light- 
ing and power purposes is generated 
at a station on South Boulder Creek. 
Direct current at 250 volts is supplied 
for driving the mucking machines, 
electric locomotives, blowers, et cetera. 
The air for the compressors is de- 
livered to the headings by means of an 
eight-inch line that is carried through 
the water tunnel. Thence, smaller 
piping conveys the compressed air 
through the crosscuts to the points 
where it is required. Since fresh air 
is essential for the men working at 
this altitude, a ventilating plant was 
set up at each portal, capable of 
delivering about 25,000 feet of fresh 
air per minute to the various headings. 
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From the Serap-book of Science— 



WHBRB YOUR USED CAR GOBS 
Here ia one comer of a tued-car bone-yard in Loa Angdea. 
Scrapping worn out and vrecked can haa become an 
imp<^nt induirtry. Everything ia daaaifled and prao- 
tically nothing la waated. Many parta are uaed again 


HORSB SHOES ARB ALSO SCRAPPED 
Until quite recently the horae maintained ita numbera 
deapite the motor ear. Now, however, the horae ia 
decreaaing in numbera. Here la a Junk pile conaiating 
chiefly of horae aboee, good, now, only for "muck iron” 



REPAIR VESSEL A “FLOATING NAVY YARD” 
The United Statea naval repair ateamw MeduM carriee in 
her hold more than a million doUara worth «l atorea, 
ranging from material for overhauling a 12,000 hora epow w 
turbine, dorm to jewda to ahlp’a ehronometera. Moat of 
her crew of over OOO are trained eraftamen. In the picture 
three deatroyere are ahown undogoing repaln nearby 


PHOTOELECTRIC CELL BURGLAR ALARM 


Dr. Robert L. Burt of the CaUfomla Inatitute of Tech- 
nology, haa deviaed a bur^ idarm that la actuated by a 
'lighbWnaltive photorfeetrie «idl. When the intruder 
interrupta a beam of U^t, the edl operates a relay, living 
an alarm. Thus an Intangiblo bar of li|^ eamdis u 
snrdy as a bar of steal. The beam Is reflaOtsd by aibrora 
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Camera Shots of Scientific Events 
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THE RECENT COMET 
The Pone-Winnecke comet. The 
telescope was moved with the comet, 
hence the atar^trails that show here 


Prof. John H. Pitman of 
Swarthmore College with 
an astronomical camera 
with which our recent in- 
terplanetary visitor, the 
Pons- Winnecke comet, 
was photographed, as 
shown in the illustration 
at left. An astronomical 
photopaph is made by 
inserting a photographic 
plate in the focal plane 
of a telescope, in place 
of the eye, the telescope 
being slowly moved by a 
large clock to offset the 
rotation of the earth 




CHARTING BED OP NEW YORK HARBOR 
Photograph shows expert leadsmen making systematie 
soqndlngs from United States Army En^neer Corps 
barge in New York harbor. The soundings are recorded 
by a dietophone which is shown in use at the right 


TO CARRY 50,190,000 POUND THRUST 
Two of the main bearinp of the great bridge that is about 
to be thrown across S^ney Harbor in Australia. Each 
enormous bearing will take a 26,000 ton thrust from 
the foot of the tremendous steel arch butted against it 





Outward Bound on the “He de France’’ 


lUs new example of marine architecture ia indeed a 
maaterpiece, and we are only able to show a.few of the 
intereating features, eepeeially those reeervod for the 
young people. The lie de France is the world’s sitth 
lergeet ve^, being of 48,600 groee tona, 790 feat in 
and 98^ feet beam. The turbinea devolojp 6S,000 
bonepower and drive the veesel at 28H knote fwr b<w, 
Among the interesting features of this great is the 
eMrmoua top deck, which can be used for games of idl 
Undo* induing tennis. This is shown in the eopter 
lUostration, marked C. The grand foyer is four 4$ck$ 
high* The features which we have elected to show hpe 
krg^ tbs aoeomihodatlona for children, yMdi are often 


sadly lacking on ocean steamers. Not so on the lie 
de France, where the youngsters have a beautiful little 
dining room of their own, shown in illustration A, with 
tables and chairs regulat^ to their size. There is also 
a gymnasium, including a merry>go-round, shown in 
photograph B, and a shooting galW. There is a charm- 
ing little Punch and Ju^ theatre, illustrated at D. 
Those who are religiously indined, children and grown-ups 
alike, can go into the chapel, illustrated in E, at any time, 
where they will find quiet and reverent surroundings for 
meditation and prsyv. The various public rooms aro' 
decorated in the most bsautiful aumner, and the aotiit 
veesd is.thelqst iii.laxury for tranaueeatt travdeNt 
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Household Inventions 

A Department Devoted to Housekeeping Advances 

CONDUCTED BY ALBERT A. HOPKINS 



SAFEGUARDING THE 
ELECTRIC IRON 


I 


With the electrie-iron holders shown above 
and below, the Are hazard is greatly 
minimized. In tact we might almost say 
that all danger is eliminated, for the stands 
turn the current on or off according to the 
degree of heat required to supply the iron 
with the proper ironing temperature. An 
electric lamp is Introduced into the circuit 
in one nwike so ae to indicate when the 
current is on or off. The electrie-iron is 
one of greatest aids to the elimination of 
drudgery and it is gratifying to see the 
inventors trying to make it absolutely 
safe by means of such devices as these 




TURNTABLE FOR CAKE t 
There has always been more or less trouble 
in turning a cake around when applying 
decoration. One outfit as illustrated above 
supplies a turntable made by mounting a 
pie plate on a deep-dish plate. The decorat- 
ing accessories are shown, including the 
palatte knife and wooden paddle. The 
turntable goes in the bottom of the box 


ELECTRICITY POPS CORN »>- 
A convenient corn popper that uses 
electricity for its work is shown at the 
right. A small crank shown at the left 
operates an agitator to keep all of the 
popcorn in motion while it is being i»oppcd 



COOKING WITH BOTTLED 
FUMES FROM OIL WELLS 
The vapor that rises from oil wells 
that are in production and even 
from wells that have been pumped 
out is now being bottled and sold 
as fud. This vapor is refined 
and compressed until it becomes a 
low-pressure liquid, which on 
being released reassumes its gase- 
ous form and burns in an ordinary 
gas jet. Casinghead gas is a very 
rich natural gas. As it is com- 
pressed, it is refined and the liquid 
stored in steel bottles. These 
bottles are attached to heating 
appliances by means of pipes or 
tubes and when the valve of the 
jet is turned, the pressure of the 
gas forces ft through an air mixer 
similar to that eff any gas range. 
It bums with an odorless flame 
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Inventions New and Inter^ting 



AUTOMOBILE TRUNK AND TOOL KIT THE TOOL KIT OPEN 

The hudy automobOe acceeeory Ultutnited above la com- In one end of the trunk ia apace for toola. In the other 

ple^ water and duat-proof, and ia estrenidy atrong end, baggage and other traveling neceaaitiea can be carried 



CONVENIENT ROAD MAP 


The motoriat often haa trouble in keeping a road n^ip where it will 
be readily available for refownoe. The type ahown above will over- 
WOOD-PILING TRUCK come all troublea of thia kind. The map ia on a roller, and can be 


To reduce the time required for loading and un- 
loading lumber trucka, the body illuatrated haa 
been deaigned. The level-riaing platform can be 
elevated to an extreme height vi llH feet 


rolled up, completely out of the way. An added feature ia that the 
entire device can be attached to any windahield by meana of two amall 
rubber auction cupa. Theae afford a firm grip yet the map can be 
removed at any time when it ia deaired to aubstituto another map 
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The Scientific American Digest 

A Review of the Newest Developments in 
Science^ Industry and Engineering 


CONDUCTED BY ALBERT G. INGALLS 



Amateur telescope makers came to Vermont from far and wide. Some brought 
their families and camped out on the mountain near “Stellafane,” which 
shows In the background. Not a few lady astronomers were present 


jsiasts 


T^HAT a hobby it must be that will 
Y V drive forty men to travel hundreds of 
miles to a common gathering place, just to 
■pend two days and all of one night talking 
about it! That the Scientific AitKRicAN’a 
amateur telescope making campaign, be- 
gun 18 months ago, is not losing vigor was 
clearly demonstrate recently when that 
number of amateurs traveled from several 
of the eastern states to meet at “Stella- 
fane,” Springfield, Vermont, the Mecca of 
the telescope makers, in order to )>c present 
at the second annual convention of this 
exalted order of astronomical enthusiasts. 

“A hobby eminently satisfying and satis- 
factory," seems to be the verdict after a 
year and a half of trial of amateur telescope 
making. “It gets to be almost a disease," 
some confess: while one man writes that 
“it has all but ruined my business” — he 
says he has been unable to lay aside this 
faKlnating work long enough to make a 
hving! We regret that we should have 
hurt anyone's business liy keeping his mind 
on a hobby, but we confess that there has 
bmn quite a little fun and satisfaction in 
giving such a hobby to 2000 people. 

Telescope makers from one end of the 
country to another, and from Alaska to 
South America, Japan to South Africa, 
write us enthusiastic letters, inquiries, re- 
quests for advice and assistance and send 
us photographs of the telescopes they have 
made. And within the past year or so, 
hundreds of our readers, working from the 
SaBNTiKic American instruction book, 
“Amateur Telescope Making," have com- 
pleted their reflecting telescopes. A num- 
ber have already made a second telescope, a 
few have reached their third, while one — 
possibly the king enthusiast of all, a 
Toronto real estate broker — has made four 
ind is still at it with fanatic devotion. 


The man who has not acquired some sort 
of hobby by the time he is ready to retire 
from active work should possibly take gas. 
The best hobby is the one you like the 
best, no matter what the other fellow thinks 
about ft. A hobby is not supposed to 
“pay," and must not be justified in any 
similar way— it just “is.” Once he has 
contracted the telescope “bug,” an amateur 
telescope maker will spend hours and hours 
pottering in his shop, doing things that ad- 
mittedly do not pay. 

For those of our readers who were not 
“in" on the first round of our amateur tele- 
scope making campaign, a little sketch of 
this interesting movement might not prove 


sub-editors became interested in this work 
and soon found that a group of men in 
Springfield, Vermont, had alx^y made a 
hobby of it, forming there a club known as 
“The Telescope Makers of Springfield." 
With the help of Mr. Russell W. Porter, 
leader of that group, a “passable" telescope 
was completed. 

“Why not Introduce the readers of the 
SciKNTiric American to this interesting 
work?” This thought became uppermost 
and was presented to the editor for action. 
This being decided on, an instruction book 
was prepared, no suitable book being then 
available. The price of the book was pur- 
IKjsely kept down to two doilars because it 
was realised that many would not wish to 
spend a great deal of money on the new 
hobby. The first printing of “Amateur 
Telescope Making” has now been pretty 
well disposed of, indicating that the hobby 
has taken strong hold on our readers who, 
as we correctly surmised, wish to do some 
kind of dignified amateur scientific wwk 
having real educational value and perhaps 
requiring more patience and intdligence 
than the elementary constructional work 
sometimes described in mechanical journals. 

If a man is reasonably handy with his 
hands— say, if he can tinker his own ear 
or make a fairly respectable radio set— 
and can scare up about SO dollars for ma- 
terials, he can expect to make a reflecting 
telescope capable at magnifying 60 to 100 
diameters. Such an instrument is not a 
toy, and even if sometimes crude in exter- 
na appearance — a thing which does not 
matter if the essential qualities are p r esent 
—it srili stiil make vyble the rings of 
Saturn, the belts of Jupitnr and four of Hs 
satellites, the creecent phases of Venus and 
no end d double stars and nebulae. Thisis 
just what those who came to the second 
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fmd bunt lAoBfr fMqhiiiift^doVMr 'fa SIS 
(Mt acroM— 12 fatti^wtiir that of tha 

old ea^wdtal, thu maUnt it the largae^ 
the world. A photograph of thk atruetida 
li reproduced in thaee eolumni. 

A difficult problem faeinc the engineera 
waa to dedgn aupporta of ad^uate atrength 
to carry the enormoua weight of the dome. 
Aa completed it reeta on 16 solid brick piera 
laid up in lime mortar. In thia reapect 
the new atructure ia faahioned in the aame 
manner aa ita ancient rival. The mortar 
uaed waa a auperior modem product but 
the baaie element— lime — waa the aame 
aa that uaed by tiie 16th century maaona. 
Thia ia becauae of ita ability to abaorb 
carbon-dioxide gaa from the air and unite 
with the Band graina and bricka to form a 
pure limestone and thua bind the maaonry 
into an ImporUMble maaa. 

Polarized Light Found to Affect Life 

A new and hitherto unauapeeted in- 
fluence of the quality of light upon 
vital processes was announced to the 
American Chemical Society at its an- 
nual meeting held in Richmond, Virginia, ^ 
by Dr. David I. Macht of the Johns Hop- 
kins University. It is well known that 
annual convention of amateur teleecope scope, and that a much-polished, elaborate a difference in the wavelength of light, 
enthuida^ at Stellafane, Siningfleld, Vei>- mounting does not take the place of good that ia, the frequency of vibration, makes 
mont, have already done. optical work. a marked difference in its action on 

A gathering of this sort ordinarily starts It is expected that a third “get-together" plants and animals; that, for instance, 
off with a bean feast. A pot of beans is of amateurs will be held at the same place rickets may be cur^ by light of high 
placed in a hole in the earth which has pre- next year. The invitations will again be frequency, such as the ultra-violet rays, 
^ously been occupied by a Are. In the sent out to those whose names and addresses Now Dr. Macht has found that the di- 
meantime the amateurs are busy making are filed in the offices of this magazine, rectlon of the vibrations also makes a 



one another’s acquaintance and “gamming 
about telescope making. 

Someone discovered Venus. This waa at 
four o’clock in a bright sunny aummer’a 
afternoon, the sun being about 46 degrees 
away from that planet. There are still 
many who doubt whether Venus is visible 
in fifil daylight. Once it haa been located, 
however, no doubts ever Unger. Venus ia as 
al^ and dear as the moon, only far 
amaUer. The difficulty ia to find it, for 
the sensitive spot of the retina of the eye 
takes in only a small ani^e. Once Venus ia 
found, it should be tied in with some kind of 
marker, like two upright sticka, for it may 
otherwise be lost. 

The night at Stellafane waa spent in ob- 
servation and informal diacuasion. Saturn 
hove into view in due time, then Jupiter 
and finally a deep bank of doud. But the 
enthusiasts were more interested in talking 
about telescope making— for the stars they 
have at home, fellow enthusiasta they do 
not 

Mr. A. W. Everest d the Pittsfield, 


provided they Uve within reasonable travel- 
ing distance of Vermont. And in the mean- 
time the hobby of telescope making will 
travel a few times more around the world. 

The editors have on hand the photo- 
graphs and deacriptioDs of about six more 
telescopes made from the Scimmpio 
Ahekicak Instructions. These wiU be pub- 
lished in turn in the "Editora-MailV de- 
partment but it ia believed that the ma- 
jority of instruments that have been made 
have not yet been photographed. 

Reomd Size Dome Built in America 
A MERICAN architects and builders of 
the twentieth century have gone 
their andent brother craftsmen who d»- 
dgned the noble proportions of St. Peter’s 
Cathedral at Roms one atep better in the 
art of dome construction. 

St. Peter’a, founded in 1480, is stiU the 
world’s larg^ cathedral. However, at 
West Baden, Indiana, a resort hotd has 


difference in its effects. If the vlbra- ' 
tions all lie in the same plane, like a 
wavy line on a sheet of paper, the action 
ia different than if the vibrations occur 
in all directions promiscuously as in 
ordinary light. This peculiar form of 
light is eaUed "polarised’’ because the 
vibrations have a single direction. But 
it cannot be distinguished by the eye 
from ordinary light. Ordinary Ugbt, 
such as sunlight, can be polarised by 
reflecting from a plate of glass or sheet 
of tin set a certain angle. . 

An Englishwonmn, Miss Elizabeth 
Semmens, reported in 1923 that polar- 
ized light would promote the conversion 
of starch into sugar. Dr. Macht haa 
confirmed this and gone much farther. 
Rays of polarized light are found by 
him to stimulate the growth of yeast 
and bacteria. Sprouting beans and sun- 
flower seeds grow more rapidly under 
polarized light than under common light 
of the same brightness. Certain druips. 


Massachusetts, Laboratory of the General 
Eleetrlc Company, contributed the inter- 
M^ng information that he had discovered a 
new Bub(^tute for the pitch surface on 
wUch the mirror is polished. Roneycomb 
foundation as supplied to bee keepers la 
simply cut out and placed over the glass 
tool commonly used. It makes quick con- 
tact, retidna the rouge abrainve and brings 
about much more rapid polishing than the 
pitch surface. 

Mr. Everest has made six mirrors and 
help^otbers finish three more. Hebrought 
with him a telescope having a single 
mounting made of two-by-four scantlings 
and two small cart wheele— altogether a 
rough looking outfit. But his mirror 
iwoved to be pnetiatUy pstfeetand the in- 
stant service thk uniovdy tstacope gave 
dK>wed deauiiy that it lit • hi^ grade mirror 
which eonstitstes tiie ndhaart of a tela- 
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To navigau drifts itu at Hmaneeta^ 
tary to equip the trucks uddi snow 
on the truck (n the distance. 


Trucks to the Frozen North 


TN THE trackless heart of the upper Domin* 
JL ioa International Speed Trucks are bold 
explorers. The Mclnnes Fish Company, Ltd., 
E^onton, Alberta, operating the noiihem- 
most inland fisheries on the North American 
continent, takes them into the Great Slave 
Lake region, in a latitude as far north as Green- 
land, to fish for whitefish through the ice. 

Last winter, in spite of the hardships of 
heavy snows, with temperatures falling to 55° 
below zero, the Mclnnes International Speed 


Trucks transported 1,200,000 pounds of fish 
to headquarters, besides serving the crews of 
fishermen with a winter hauling of supplies. 

The splendid qualities, for which Interna- 
tionals have been called to the difficult haul- 
ing problems the world around, are in reserve 
in every Speed Truck and every Heavy-Duty 
Truck of International Harvester manufac- 
ture. Every owner will be given faithful per- 
formance by the Internationals he buys, and 
Service he will find always close at hand. 


Ths InUmatUmal tint IncMtt iht SWttal DtUvtry for lomU np to H-ton-, 4 and 6-qi<lMlcT Spttd 
Track, oflifilfi ami 2K«n aftui Hea*>>D««y Track, ro«f In* /ram ZSto 54on ,lie,( Motor Coockcw 
and McCormlck-OMrin* Inanurloi Trocton. Wrlto for foldtr on Inwraattoiuib for yonr hutinm. 

International harvester Company 

OP AMEMCA 

606 So. Michigan Avb, (wcomwutio) Chicago, 111. 

INTERNAnONAL 


Cqntinbnt.wide Service is rendered to International Trudu throush these 154 Branches in the United State* ond Canadai 

- - ■ ■-t.CHI. OkUhon»Clty,Okl». Ml«h. 8prln*#rid, •• 






MMb M digKalli, eoealM ud qnfnlM, 
loM in tiwfar medictnnl powfer to m- 
posun to pfdarlMd Ugbt 

Still more lotcreetinc if . the diaeomjr 
that polorlied light cattaee aiek and 
poliwn^ rata to auccumb more tpiickljr. 
Injectiona of aantonin or cocaine canned 
rats exposed to polarised light to be 
seised with convulsions, and naually die, 
sooner than those similarly dosed but 
living in common light. 

These discoveries may aid to explain 
the irregular and uncertain action of 
drugs and course of diseases which now 
perplex the doctors. Daylight is often 
partially polarised by Section from 
sea, snow and sky. Moonlight is large- 
ly polarised by the reflection of the sun- 
light from the surface of our satellite. 
This may suggest to the reader the pos- 
sibility that some day science may find 


The fin once wail 
started, the fur- 
nape Is removed 
from the stump. 
With a good d^t 
on one aide and a 
smoke stack on the 
other the stump 
Itsdf is ttowa stove. 
All the little air 
hnWa 



some grain of truth in the old folklore 
theories of the influence of moonlight on 
plant growth and decay. 

—SeicTut Service. 


A Laxy Man’s Method? 

COME people always characterise as a 
^ "lasy man's method" any new way of 
doing a thing which requires less phydeal 
exertion than the old method. This, of 
course, as both parties to the matter well 
know-— although the accusing party never 
says so— simply means that the onlooker 
is a llttie bit envious of the ‘lasy man’s" 
inventiveness, and permits this envy to 
take the form of a mild "rag^g." Oener- 
ally, however, the "lasy man's method" is 
re^ the intelligent man's method. There 
is no 'drtue In working like a mule when 
a simple subterfuge will as well suffice. 

We have seen people making all sorts of 
exertion to remove stumps, and we have 
seen easy-going people leave them to rot 
out only after a lifetime of ploughing 
around them. With a burner consisting of 
a cast-iron furnace, two hoods, a long 
draft pipe, two short draft-pipes and 
several lengths of ordinary ux-inch stove 
pipe, Mr. S. P. Zysset, an Oregon farmer, 
recently cleared several acres of large 
stumps at leas than half the cost of the 
otherwise necessary blasting powder and 
stump puller-. The method employed is a 
modifleation of the old “dbar-pittlng’' 
method, sometimes called "coal pitting,” 
which when properly carried out would 
consume not only the big stump itself but 
also a largo part of the roots below plow 
depth. 

Char-pitting was, however, a hard proc- 


ess, and therefore few used it. The new 
method k so timple that anyone msy 
easily apply It 

As shown in the two illustrations repro- 
duced in these columns, a simple furnace 
with pipes is inserted in the stump. After 
the lira is going well, the furnace is with- 
drawn and the stump is chinked up with 
earth so that it really constitutes the shell 
of a furnace itself. The charring proceas 
continues for several days until the roots 
are burned out. This equipment is best 
used on stumps more than two feet in 
diameter. Ihe larger the stump the better 
it bums, once it is well started and supplied 
with a draft and chimney. 

One might indulge in an apostrophe of 
the burning stump shown in one of our 
illustrations, somewhat as follows: "Old 
stump, you’re mighty big, and mighty 
strong and stubborn, I could pull you 
out vrith perhaps 100,000 pounds of force; 
or I could dig you out in a week of hard 
work. But I’m not one of those chaps 
who think a man is earning his way only 
when he's as busy as a frantic dog digging 
out a rabbit hole. So I’m just going to 
stand around here, leaning on my shovel 
and smokin' my old pipe while you bum 
out. And then next month I’ll plant pota- 
toes where you, with all your strength, 
thought you were safe forever. Old stump, 
you can't stump me." 

Seeks Larfie-Froited Native Apple Treee 

W ANTED: Native American crab- 
apple trees that bear large apples. 
Prof. N. E. Hansen of South Dakota 
State College, Brookings, South Dakota, 
is on the lookout for American crabapple 


trees that can not only make the prairie 
groves and forest edges glorious with 
pink bloom in the spring, but later on 
yield fruits (it to eat, which few of them 
do now. Or, if they will not bear good 
apples by their unaided selves. Prof. 
Hansen proposes to cross them with de- 
sirable varieties of the European and 
Asiatic stocks already in cultivation, and 
thus obtain hybrids good for planting in 
the cold and semi-arid plains and foot- 
hills of the northwest. Get in touch 
with him if you know of any wild trees 
of the native species whose fruits might 
be worth while in his program. 

— ^etence Service. 


WIU Powdered Goal ChaUenfie 
Dlesd Oil-Eofilnes? 
DEFORE long, many sea-going ships 
^ are likely to bum pulverised coal 
for fuel, thus meeting the present chal- 
lenge of the Diesel heavy-oil engine, ac- 
cording to the results of tests described 
by C. J. Jefferson, head of the Fuel Con- 
servation Committee of the Merchant 
Fleet Corporation of the United States 
Shipping Board, in Marine Engineering 
and Skipping Age (New York). Pul- 
verised fuel — coal ground to powder and 
blown into the firebox of a boiler by 
means of air forced from a series of 
nossles— has already made giant strides 
on shore, where it is insUlled in some 
of the lai^t power stations in the 
world. Mr. Ford, among others, uses it 
at River Rouge, Michigan. 

"Why should the use of pulverised 
fuel on ship board be developed?” asks 
Mr. Jefferson. "What are the differences 



between a power plant at sea and one 
on the shore that requires this develop- 
ment work? These two questions, in 
brief, cover the problem that was put 
up to the Fuel Conservation Committee 


The stump burn- 
er’s equipment, 
simple and port- 
aUe. At the right 
is the furnace, at 
left is the extra 
hood and Dearer by 
are some lengths of 
Iron pipe to be used 
for placing the 
draft precisely 
where it Is neeM 


of the Shipping Board about a year ago. 

"Why should pulverized fuel be ma^ 
sea-going? Because when it has learned 
sea-going ways and learns how to be- 
have itself in a marine plant, it will 
then effect economies in the operating 
costs of our eristing vessels eff such a 
magnitude that an auditor's statement 
can be a real pleasure. 

"If the boiler efficiencies obtained with 
oil can be duplicated, and if this dupii- 
cation can be accomplished in such a 
way that the operating problem Is ae^ 
greater than that (m the oil burner, and 
If all of this- ean be done with a fuel 


(ContiaiMd on pegc Mg) 
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ETHYL 
GASOUNE ? 

Don’t go another day without the benefits of this high 
compression fuel. (J The best proof of its superiority is 
the fact that its national distribution by leading oil com- 
panies has made possible the new high compression 
automobiles which have just been introduced. (J How- 
ever, no matter what the compression of your car is, 
Ethyl Gasoline will give it extra power . . . quicker 
acceleration . . . reduced gearshifting . . . better 
hill climbing ... in short, a superior car per- 
formance in every respect. (J Hundreds of 
thousands of car owners are now driving 
with Ethyl. It is sold at pumps which bear 
the *‘^ETHYL” trademark shown above. 

ETHYL GASOLINE CORPORATION, 25 Brotdw.y, New York 

You pay a lot of money for your car and its mainte- 
nance. But you probably use not more than 500 
gallons of fuel a year. This means that you 
can have the advantages of Ethyl Gasoline at 
an extra cost of only about $1.25 a month. 


ENJOY THE BENEFITS QF HIGH COMPRESSION 



IM fCIKNTirie AMSklOAK 



A Department Devoted to the Advancements Made 
in Industrial and Experimental Chemistry 

CONDUCTED BY D. 11. KILLBFFBR 


Flames of Atomic Hydrogen 
XPERIME] 

^ laboratory 
Company by Dr. Irving lAngmuir have led 
to the development of a remarkably effi> 
dent welding flame for nae in a manner 
dmilar to that of oxy-acetylene flamei but 
based instead upon the formation and 


Two tuni^n rods, as electrodes, are held 
at a deflnite ang^e to one another by easily 
adjustable clamps, and a jet of hydrogen is 
directed from a small nozzle along each 
of these rbds near its end. The hydrogen 
thus bathes the hMted parts of the elec- 
trodes and forms a gentle blast of gas 
which paasea through the arc between the 



Left: One form of the 
atomic hydrogen weld- 
ing torch. In this, the 
two electrodes, held at 
a fixed angle, are con- 
stantly bathed by a 
stream of hydrogen 
emanating fromasmall 
nozzle near the end of 
each of the rods 


six to ten miUimeters from the electrodes. 
Alternating current is generally used. 

“The high temperature of this flame, 
together with its powerful chemical re- 
ducing action and the avoidance of gases 
containing oxygen and nitrogen, renders it 
particularly useful for welding, not only 
for iron and its alloys, but for such metals 
and alloys as cont^ aluminum, magne- 
sium, chromium, manganese, et cetera.” 

Samples of meUls welded by this means 
show remarkable ductility. A one sixteenth 
inch low-carbon steel sheet was welded 
and then double folded along the line of 
the weld and double folded a second time 
at right an^es to the first fold without any 
sign of cracking. A weld in one eighth 
inch sheet was deeply embossed without 
any sign of failure. The application 61 
this method to conunercial practice seems 
to oiler promise of great value. 


burning of hydrogen in the atomic state. 
The passage of ordinary hydrogen gas, 
made up of molecules, each containing 
two atoms of hydrogen, through an electric 
are appears to break it up partially into 
free atoms of hydrogen. When these 
atoms of hydrogen are then burned, the 
temperature produced is sufficient to melt 
“every refractory material which has been 
tried, except carbon . . . with comparative 
ease.” Calduro oxide, melting at 2680 
depeee. Centigrade; pure magnesium oxide, 
melting at 2800 degrees, Centigrade; pure 
thedum oxide melting above 2800 degrees. 
Centigrade, and numerous other refractories 
were melted without difficulty. Tempera- 
turwhbove 8200 degrees. Centigrade, were 
noted on an optical pyrometer. 

In reporting hk experiments before a 
recent meeting <tf the American Chemical 
Society, Or. Langmuir described the 
eommeriSal f<^ of hk weldkg torch as 
follows: 

“Tim sccompanying figure illustrates one 
«f ttowtsr forma of torch used for welding. 


electrodes so that these are not unduly 
heated. Other tiuches have been built 
suitaMs for automatic welding using 
machine feed. The electrodes are ordi- 
narily separated three or four millimeters 
and the arc assumes a fan shape extending 


Measurement of Tire Life 

L ong wearing tires are the goal of all 
' rubber manufacturers, but it k im- 
possible for them to wait untU actual 
service has worn out their tires to find out 
whether their product k actually good 
or not. For this reason many mechanlosl 
devices for reproducing road conditions 
are in use, but according to Ira Williams 
of the Mellon Institute of Industrial 
Research, none of tiie machines so far 
(Coaifnaed on pops 368) 


Rightt ■ Tills, rubber- 
tire teotinA asachlno 
operates on the prin- 
dpie MtheFrony brake. 
In it, the friction sur- 
faces of the brake are 
lined with pieces of the 
rubber to be tested. 
An obrsslee wears 
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Leaning To Use Our Wings 

This Department Will Keep Our Readers Informed of the 
Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLBMIN 
In charat, DanM OuffmiMm School of AtronouHct, Now York IMIror$l» 


Ship to Shore 

PLARENCE,D. CHAMBERLIN, true- 
^ atlsntie flyw, has added to hii laurria, 
Iff making the tint ship to ahore flight 
from the deck of a mei^ant veanl, the 
LniaOvm of the United Statea Linea. 

Above the boat deck of the huge veaael, 
of nearly 60,000 tone regiater, a broad 
ronway 114 feet long waa built, extending 
from the atarboard aide ci the firat atack. 


blaata came from the Leriatkan’i airen. 
Then the motor roared and the plane 
anawered. The tail raiaed to flying poaL 
tion. Chamberlin gave the engine full 
throttle, puahed hia atick forward, jumped 
hia Uodca and ahot down the runway . . . 
the plane waa off at 76 feet. Inatantly the 
pilot lifted hia ahip into an almoat per- 
pendicular dimb to an altitude of 600 
feet. Aa the plane alowed almoat to the 


Chairman T. V. O’Connor and General 
Managnr David A. Burke (d the U. S. 
Shipping Unea are enthuaiaatle ovw the 
feat, which they characteriae aa a re- 
volutionary boundary mark in ocean 
travd. Aaaiatant Poatmaater-Oeneral 
Irving W. Glover atatea that the Poet 
Office Department haa under conaideration 
the plan of attaching to each tranaatlantie 
liner, an auxiliary airplane. The plane 
would remain on ahore until the veeid wu 



to the port aide of the deck above the 
bridge. To help the proceaa of getting 
off, the runway waa inciined at an angle of 
three degreea, with a leveled-off portion 
toward the bow to eliminate a diving 
tendency after the g•^away. At the 
time of the teat, there waa a wind of 16 
milea an hour, and the Ltviaihan itaeif 
waa ateamlng at about the aame apeed. 

Commodore Hartley ao manenvwed the 
Lniathan that the wind waa practically 
athwartahip. The reaultant velodty of 
the air relative to the veaael waa theidore 
in the direction of the longitudinal axia 
ol the runway, and the magnitude of thia 


Chamberlin’a Fok- 
ker biplane on the 
runway apeclally 
built on the deck of 
tht Leviathan loth 
teat flight fromahlp 
to ahore. Thia waa 
made to determine 
the poaalbillty of 
apeedittg up trana- 
atlantic null aer- 
vice by meana of a 
aupfdementary ae- 
rial tranapoct 


atalling point, Chamberlin polled it over 
in a dow backward turn and atraightened 
out to dive back toward the LeHcAcn. 
Aa he awooped down he pulled back hia 
atick and aoomed high over the maata.” 

After paying hia reapecta by other 
atartling maneuvera to the LericAon and 
to the Coaat Guard destroyera acting aa 
eacorta, Chamberlin covered the diatance 
between a point at aea 80 milea eaat of the 
Ambroae Light to Curtiaa Field, Garden 
City on Lo^ laland, in a little over an 
hour, greeted Ua friends, and then flew 
to Teterboro, New Jersey, delivering his 
mail bag saf^ to the Foatmaater. 


from 24 to 48 hours at sea and then catch 
it with last minute mail and paaaengers. 
The ship arould then carry the plane to 
within an equal distance from the Eiuopean 
shore, when the plane would hop off with 
mail and paaaengera and beat the veaael to 
port. With such a service in operation, 
it is estimated that the tranmtlantic 
mail time could be cut to leas than 72 hours. 

As Chamberlin is the first to admit, 
however, not all the difficulties in such a 
plan have been overcome. In this flrat 
trial, the loading of the plane waa light, 
and there was a strong wind to be added to 
the speed of the veaael. With a plane 
heavily loaded and little wind, erven the 
long platform might prove insufficient 
for a get-away, yet the platform woidd be 
a moot unwieldy structure for almost any 
liner other than the Leriathan, Chamber- 
lin himself advocates the use of a catapault 
as being likely to give safer and more 
reliable service. He also considers the 
advisability of adopting forward masts of 
the arch type. This would enable the 
plane to take off on a runway that ran 
directly off the bow, and through the 
divided mast, thus greatly simplifyteg the 
problem of maneuvering the veeid ao as 
to get the reaultant wind in line wHh the 
runway. 

Among other plans diacuased is that 
of using a huge net to be rigged atop ships 
into which airplanes could drop tlu^ 
mails aftn overtaking the surface veaael. 

(Continued on page 860) 


resultant velocity was approximately 20 
miles per hour. Thus Chamberlin had 
ideal wind conditions. His Fokker biplane, 
equipped with a Wri^t Whirlwind engine, 
was lightly loaded, carrying only 900 
pieces of mail, in addition to the pilot, 
and some two hours supply of gasoline. 

The pilot only had to stick to the runway 
for a distance of 76 feet, before his speed, 
plus the relative speed of the wind, sufficed 
to get him into the air. Chamberlin 
had admitted that he could “swim about 
a stroke," but had added with his charac- 
teriatle quiet smile, "I am going to fly, not 
swim." 

There was a driving rain at the time, 
and the pilot wore a Ixnrowed rain cost 
that waa aomewhat too large and flapped 
about his kgs. The N«w York Tinue 
thus graphically describes the beginhlng 
of the flight: 'The ffler pliqred with the 
Gontrok for a moment, tasting hk rudder, 
.tlie.,aikrona and tievator. Four short 


The two-cyflndcr* 
ed monoplaae 
shown at the thdtt 


T. Mhad, North 
Istatid, Chanda, 
navyjueo. Ithaaa 
wi^ aprsiad of 21 
feetandkotUyl? 
feat loud epoaraU. 
It k said to be able 
to cany the piloc 
and futi for two 
hours ilflbt 
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Low price is sometimes 

4 *1 mighty tempting to those not 

1 acquainted with truck values. 

♦ ♦♦LUC LlULIl 

^ ^ know that good trucks cost 

about truck 

true economy. 

\T Pierce-Arrow trucks are in 

y the greatest demand of oiir • 

history. Low haulage costs in ; 
every industry have turned ' 
the tide. Have you seen the 
bw cost figures of leaders in 
your industry? Ask us for 
names. 

1-^ Pierce-Arrow trucks are priced at 

^3500 and up for dutssis, fo.b, 

and tons. Sk~cylinder Motor 

^ Bus prices upon appUcation.Temu 

The PmtcB-Auow Motor Car Ca 

let yoar PtoTM- Arrow 
diftribator appraiM 
your need tmek 

He cen htitdle it to jmir best adven- 
tage by reaion of hit long experience 
and ample faciKtica. 

Etexee-Artow 

IhiaI-Vabe‘l)ual-f^m-W(m(k^ 

MOTORTRUCKS 
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Applied Science for the Amateur 

A Department Devoted To the Presentation of Useful Ideas 
Material of Value To All Will Be Found Here 


CONDUCTED BY A. P. PECK 


A CCORDING to P. Bentley, writing in "«»« » poeiOon 

Power, large cotter keya are aeldom functioning eye la exactly 

handy when one wanta them, and frequently oppoalte the center of the ocular lens, 
rather impractical aubatitutn are uaed. By having the screen notched for the 
A practical large cotter key up to one- nose on both sides, it is possible for the 
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Large cotter keya or 
pins are often hard to 
find. Also, they must 
be strong in order to be 
of value In most me- 
clmnical work. At the 
left is shown how to 
make a pin that will 
strong In the extreme, 
and can be made in 
any size required to 
fit any particular job 


half inch can bo quickly made of the body worker to alternate the use of his eyes, 
of a bolt or piece of round rod as shown in thus further reducing the eye strain, 
the illustration. The tail is spiit with a The horisontai portion of the screen is 
hack-saw only a little farther than the calculated to shut off secondary vision 

edge w face <rf the rod it is spread against. 

Almost any iron rod will stand a righ^ ~ 

anid« bend in the vise without fracture to y- 

make the head. - ^ ^1 

Such a key is much easier to punch out 
after it rusts in, and it will cover a washer 
and hold it as well as the standard pressed 
keys. • 

Light Screen for Use on Monocular 
Microscopes 

'T'HE accompanying sketches illustrate 
A a simple device which may easily be 
attached to any ordinary monocular mi- 
croscope for the purpose of screening 
the eyes of the microscopist from slant- 
ing rays of light and also from the dis- 
tracting secondary vision of the “off” 
eye. 

The device may consist of a single 
sheet of light metal (preferably alumi- 
num) or rigid cardboard, so cut as to 





A dMsUsd flew of the eye shield for 
akoaocolar mkrqecopea. Itiaeasy 
to make from. ribs dhactlotw given 


as well as Interfering light rays, while 
the vertical portion acts principiuly in 
the exclusion of slanting light rays from 
the worker's eyes. 

This device has been used by the 
writer for sdveral years, being found 
partteolorly advantageoas as an aid in 
' prolonged or eonthtuous use of the mi- 


croscope. It is made of thin, light 
sheet aluminum shaped after a canl- 
board pattern that was previously fitted 
to the worker’s physiognomy. The de- 
vice is coated with dull black paint to 
prevent the reflection of light as much 
as possible. A very satisfactory paste- 
board screen can readily be improvised 
in any laboratory with a sheet of paste- 
board, a pair of scissors and a small 
quantity of India ink or dull blaek 
paint. 

One of our illustrations shows the 
perspective of the device. The entice 
width (A) is 14 inches, the height of 
the perpendicular screen (B) is three 
Inches, and the depth of the horizontal 
screen (C) is four and one-half inches 
to the center of the eye piece. A forked 
brace (D) supports the weight of the 
shield from beneath, 

A second drawing shows the method 
of attaching the device to the micro- 
scope, by first removing the eye pleea, 
inserting the screen, then replacing the 
eye. piece through the eye hole in the 
screen. The device is also shown In 
use.— Contributed by Dr, Hubtrt Bm- 
1 f€a,lhtr$t^ of Animal Indnitnt, VnUti 
States Department of AgrtaMiira, . 
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AFTER SHAVING 



HERE IS A GOOD BET 

Have you ever tried Liaterine after shav a lingering and delightful sense of cool< 


ing? You will like it. 


We are sc certain of this that we are befoie. 


ness such as you have never known 


willing to risk the cost of this page to And as it cools, Listerine also heals— 
tell you about it. takes the smart and burn out of tiny 

After your next shave, just douse Lia- wounds left by the razor and lessens the 
terine on full strength and note results. danger of infection. Go ahead and 

Immediately, your skin will try Listerine this way. We dare 

tingle with new life and vigor. \ you. Lambert Phamacal ^m- 

Tlien, over your face will steal ^.S.A. 

listMine 

, — the safe antispetic 
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Radio Notes 

A Monthly Review of Progress in Wireless Communication 

CONDUCTED BY ORRIN B. DUNLAP, Jr. 



are then correlated on papor and ero« 
aectiona made. The location of tli» ore 
body ia aaid to ahow quite plainly on aueh 


Belln’a photo-radio tranamltter baaed upon the 


baaed upon the ivlndple of acannlng the 
rapidly motind apot of fidht. The arc lldht 
jam which it reflected by a pair of oadllannd 
e throw the beam acroaa the Imade and onto the photoelectric 


ProtpectinR by Radio 


Bright Future Seen for 
S^et-Power Unita 
'T^HAT the demand of the radio public la 
^ for convenient and dependable opera- 
tion of the radio aet from the light aodcet 
without aacriflce of radio quality or per- 
formance waa the opinion expreaaed to the 
manufacturers in convention by Walter £. 
Holland, reaearch engineer of the Phila- 
delphia Storage Battery Company. 

“The liittening public is getting more and 
more critical of performance and will not 
tolerate distortion or hum.” Mr. Holland 
went on. “Quality must not only be re- 
tained but must be improved. Furthco^ 
more, the public does not want to be 
limited to low po^ or so-called dry-cell 
tubes. 

“So far, economy d operation has not 
been a major factor in radio. Theproapeet 
has bought the beat aet he could afford or 
in many cases, the aet his friends talked 
about, whether or not ha. i»uld afford it, 
and has not counted the costs. This to 
passing. With more and more good sets to 
choose from, economy will be the deciding 
factor in many instances. 

“It to to the advantage of the customer to 
such as an ore body, and it to desired to purchase standard socket-power equipment 

. make the information as definite as poo- that may be used to operate any good radio 

theory of prmiMcting by radio la gj^ie, a large number of readings are taken set. He to then free to choose his set oi its 
* as follows: Ore bodies located in the intervals of 26 to 60 feet across the merits alone rather thu to choose some 
earth act as good conductors of electricity, guapected axis of the ore body, and for special set because it to designed for light- 
and can act as antennas. Sulfide ore , distance along the axis as far as it is socket operation. He to also free t< ' 

bodies are good conductors of electricity, desired 

the same as copper-wire antennas. The 
ra^o waves create an oscillating current of 
electricity in ore bodies, the same as in 
antennas. Any oscillating current will 
radiate waves of its own. Therefore the 
ore body In theory may become a miniature 
radio station, due to the oscillations created 
in it. This phenomenon is called re- 
radiation. Ore bodies throughout the 
world are continually absorbing and re- 
radiating radio waves sent out by radio 
stations. The rendiated waves, however, 
are so feeble that they cannot easily be 
detected. 

Therefore, in prospecting, a specially do- 
rigned transmitter is set up in the im- 
mediate neighborhood to be prospected. 

The ore body receives sti«ag waves from 
the near-by transmitting sta^on and 
therefore reradiates a fairly strong wave. 

The latter is picked up by a loop raving 
outfit located close by. 

The loop antenna is rotated around a 
horiaontal and vertical axis and thus it 
becomes a radio compass. Headphones 
art connected with the apparatus and u 
the loop to rotated, the portion of maxi- 
mum and minimum sound is determined 
and the instrument readings are recorded. 

The directioo and location of the ore body 
can then be computed from these readings. 


d by the photoelectric cell 


- - change 

investigate. These readings to another set if he desires, without sacri- 
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In practical proapsetog, when there to 
IB ihdlcation of an undnground conductor, 


Thia raAo set, huUt for the St. Gllos.Hoapitnl, GnmborwelL Bnglaiid, it de- 
alBiMd to opento 6M pairs of haadphonas and 43 loudsp«ilurs 
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Enginwr in cab of freight locomotive talks by radio with men in cabooae 


'flcing hit investment in the power equip- 
ment," said Mr. Holland. 

"Present radio receivers with standard 
tubes, socket-powered with the present 
indirect system of ‘A’ power and good 
rectifler-and-fllter ‘B’ power, set a very 
high standard of performance, convenience 
and economy. With this high standard 
established as a criterion, together with the 
great commercial advantages, it is not likely 
that alternating-current tubes or other new 
devices will q^ckly supplant the present 
tried-and-true system. The alternating- 
current tube, no matter how good it may be 
in its ultimate development and applica- 
tion, can only closely approach or at best, 
equal present standards of performance. It 
ia not within the bounds of probability that 
it will attain sHch perfection without going 
through a long period of quantity pro- 
duction.” 

Latest Radio System for 
Pre^t Trains 

T he practicability of a locomotive en- 
gineer sitting in his cab conversing by 
nudophone with a brakeman in a caboose 
at the rear end of a freight train one mile 
long, was recently demonstrated in tests 
conducted by the General Electric Com- 
pany and the New York Central Railroad. 

Ilie cab and caboose ware equipped 
with the necessary aerials and transmittiag 
and receivlag apparatus. Short waves 
were used in order to avoid interference 
with the regular broadcasting stations. 
The engineer shouted that a collision was 
Impending and he ordered the brakeman 
to throw the emergency valve to stop 
the tndn. The command was received in 
the caboose, the engineer’s voice coming 
through clear and' strong. 


Radio communication will l>e valuable 
on trains made up of from 76 to 126 cars, 
where the engineer and conductor are 
separated by a mile of train, according to 
railroad officials. They point out that 
heretofore signaling between the extreme 
ends of long freight trains has been done 
by whistles or by flare lights, which often 
fail because ot curves in the route or because 
oi inclement weather conditions. Further- 
more, If a defect ever developed in a long 
train the conductor either had to send a 
brakeman on the dangerous trip along the 
tops of the cars to inform the engineer, or 
he had to pull the emergency valve to 
stop the train. Time can be saved by the 
raffio method. 

When radio communication is desired, 
a signal ia given by either the engineer 
or the man in the cabooae pressing a button, 
which causes a howling noise to attract 
attention at the other end of the train. 

’'Dummy” Aerial Used In Pint Teat 

A HALF. HOUR before a broadcast 
period is to be besrd from either 
WEAK or WJZ, the transmitters are 
placed on a test on a “dummy” antoina, 
connsting, of larp banks of electric lamps 
lighted by raffio-frequency energy and 
providing the equivuent of the actual 
radiation system. Frequency measure- 
ments are then made throughout the en. 
tire transmitter, insuring that the appara- 
tus is functioning properly. 

When a broadcast {^od ia ready to go 
on the air, a signal is received at the trans- 
mitter from the riudio. Immediately, 
the carrier wave is fed into the antenna, 
and this fact is in turn signaled Imek to 
the studio. In tU caae of WEAF, this 
signal is automatic, since the carrier srave 


energises a coil which operates a relay in 
the control room, illuminating a green 
light on the announcers’ control box in the 
studio. 

As a rule two operators compose the 
watch at the transmitter. One of them 
occupies himaelf with the transmitter 
proper, while the other listens in on the 
600-meter ship communication channd so 
that the station may be shut down im- 
mediately in caae an SOS signal is heard. 
While it is a matter of pride that the 
station be kept continuoudy on the air, 
it ia equally important that broadcasting 
be discontinued if a signal of distress is 
being sent out by a ves^ at sea. 

Broadcast listeners who have difficulty 
in separating programs from their local 
stations will probably be interested to 
know that at WEAF and WJZ this 600- 
meter watch is constantly maintained 
directly beneath the stations’ antennas, 
in spite of the fact that WEAF operates on 
491.6 meters, and WJZ on 464.3 meters. 
So efficient is the receiving equipment that 
in addition to hearing near-by ships and 
coastal stations, the 600-meter "watch- 
man” usually listens to vessels in South 
American and European waters and land 
stations in these same localities during the 
course of an evening. 


New York Leads 

T he ranking of states as radio markets, 
tabulated from passenger automobile 
registrations, broadcasting stations, in- 
come tax returns and population, shows 
that New York leads the count^ with 
10.09 percent of the business, having 
666,860 seta in use. The closest rival is 
Pennsylvania with 7,74 percent ot business, 
using 603,100 sets. Illinois comes third 
with 7.20 percent of business done, having 
in use 468,000 sets. This is followed by 
California, with 6.34 percent of business, 
using 422,100 sets, and Ohio, with 6.59 
percent, or 863,360 sets. 

The saturation comparison to date is as 
follows: Number of homes in the. United 
States, 26,800,000; number of phono- 
graphs, 11,000,000; number of passenger 
automobiles, 18,000,000; number of tele- 
phones, 17,000,000; number of homes 
wired for electricity, 15,900,000; number of 
farms, 6,370,000, and number of homes 
without radio seta, 20,300,000. The radio 
saturation totals 24 percent, showing that 
more than three quarters of the country 
ia still a potential market for radio appara- 
tus, sets and parts, and the farms represent 
a most fertile market. 
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TUm U th, SMrmxfy 
UyrbUt that ghmM 
you Bottory huttr for 
tho lanCMt Umo and 
tho Umtt maiuy. 

There I« no donbt of tt— 
radio it better with Batteiy Power. 
And never wm radio to worthy of the 
perfeetlon of reception that batteries, 
and batteriea alone, make poaaible. 
Today more than ever you need 
what batteriea give — pure DC, Di- 
rect Corrent, deetrielty that flowa 
amoolhly, quietly, nobdcaaly. mien 
toch ia the enrrent that operalea 
yonr receiver, yon ate nncontciona 
of Ita mechaniam, for yon do not 
hear it hnmminc, bnzring, cracklinK. 
The enchantment of the program ia 

Batteriea themaelvea have Im- 
proved, aa haa radio. Today they 
are to perfect, and to long-laating, 
aa to be equal to the demanda of the 
modern receiver. Power yonr aet 
with the Everoady Layerbih **8” Bat- 
tery No. 486. Thia it the battery 
iriwae oniqnc, excinaive eonalrnction 
makee it last longer than any other 
Eveccady. Could more be aaidT In 
moat homea a aet of Layerbikt laaU 
aa entire aeaaon. This it the battery 
that brings yon Battery Power with 
on ita advantagea, conferring benefits 
and enjoymenta that are really tre- 
mendona when eoropared with the 
aaiiall coat and effort involved in re- 
plaeeaacntt m long latervala. For 
the boat in ratBo, nae the Eveready 
Layeeldit. 




Radio is better with Battery Poicer 

At a turn of the dial a radio program comes to yon. It b dear. 

It b true. It b naturaL You thank the powers of nature that have 
once more brought quiet to the dbtant reaches of the radio-swept 
air. You are grateful to the broadcasters whose programs were 
never so enjoyable, so enchanting. You call down blessings npon 
the authority that has allotted to each station its proper place, ^d, 
if you are i^lo-wise, you ivill be thankful that you bought a new 
set of batteries to make the most out of radioes newest and 
most glorious season. 

NATIONAL CARBON CO., INC. New York— San Francbco 

Vultof Onion CarbUm mhd Carbon Corporation 

Tnesday nl(d>t la Eveready Hour Niidit— 9 P. M., Eastern Standard Time 
WBAF-JVmo rarli WGB-aufoio WCN-Ghlaaro WBC>-rMMn«ten 

mjAR-BrooUanoo WCAE-ntbbwsh WOC-Oarwiaort WGY-Sehonoolmdy 
WEEl-aoslM WSAl-Oneinmiil / MliuuMseUs WHAS-taw t is Ig o 

WDAF-amMOcr WTAM- 

wn-nuiadslpais Kao-Suloult WSM-AMMUa 

WMC-WvmsMs 

Padfle Coast Stationa— 9 P. M., Pacifie Standard Time 
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The Switchboard 

An Advertisement of 

(he American TAepkone and Telegraph Company 


A WEn of cords /F ^ telephone service, 
plugged into num- Its cords link for in- 
hered holes. A hand stant speech those 

ready to answer signals whoareseparatedbyafew 
whichflashfromtinylamps. miles or by a continent. Its 
A mind alert for prompt guardian operators are 
and accurate performance of the telephone army — 


of a vital service. A de- 
votion to duty inspired 
by a sense of the public’s 
reliance on that service. 

Every section of a tele- 
phone switchboard typi- 


men and women vigilant 
to meet a nation’s need 
for communications. 

In plant and personnel, 
the Bell System is in effect 
a vast switchboard serv- 


fies the co-ordination of ing a nation that has been 
human effort and mech- transformed into a neigh- 
anism which makes possi- borhood through telephone 
ble America’s far-reaching growth and development. 


CHEMISTS 

Our new catelctt lirting iWO 
Chemicals, 2500 illustrations 
Laboratory Apparatus and 1000 
Books sent on receipt of SOc. 

UBOUTOn MATEIULS COMrANTl 



Learning To Use Our Wings 

(Contimied/rom page 362) 

An alternate plan would be to uae aea>/ 
planaa to oTertake the liner, land beelde 
her and be picked up later. 

Whatever the ultimate method em- 
ployed, there is no doubt that what is now 
a startling innovation will ultimately 
become aa much a matter of routine as 
taking on the pilot. 


WANTED 

A line of small turned or sawed wood specialties 
by progressive Massachusetts concern having 
low cost water power and experienced facilities 
for advertising and selling attractive articles. 
Royalty basis. Send samples with 
* ■ ■ " ‘*6,Scientifi( 


^ lNTED,lie 

lUw AM Tiyi uM NmlliM 




inutes. Address Box 176, &ientific Ameton. 

TELESCOPES 

iMptrOnatog 

isnsseesi 

INSA-LUTE^SSK^ 

vnuehi Uke Cold SeldM” 



Safe Aircraft Cmnpetltioa 
ACCORDING to Colonel Guidoni, to 
say that air transport has now at- 
tained the safety of ether methods of trane- 
port is an Incorrect statement. It is, 
according to Colonel Guidoni, sufficient to 
compare air transport with that by motor 
vehicles, railways and ships. Last year 
in the United Statea, for ten mUlion motor 
cars there were 16,000 deaths. Allowing 
460 running hours per year for every mo- 
tor vehicle, carrying two persons, there 
is a death every 300,000 houra or one for 
every 600,000 paaeengers. It is to be 
noted that most of the killed were pedestri- 
ans. An English railway company during 
last year carried over 40 million persons 
without a single fatality. A motor-bus 
company carried 600 million paaaengera 
with 10 deaths, that is, one death in 60 
million passengers. The figure for marine 
transport is difficult to give as there are no 
exact statistics, but counting all transport 
services utilising water craft, there was 
not one death in 300,000 paaaengera. In 
a continental commercial air service, from 
1921 to 1926, there has been one death 
per one thousand paaaengera; in another, on 
the other hand, there waa only one death 
per 66,000 passengers. 

Aviation safety is constantly improving. 
Figures for the last year or so would 
much more to the point. Certainly in the 
United States safety in flying is greater 
than that shown by the above European 
air services. Much remains to be done, 
however. 

Aviation safety depends on many things; 
Aerodynamic characteristics; Are preven 
tion; reliability of the power plant; weather 
radio and lighting and other aids to avi 
ation; inspection of ships and pilots; 
ground organization, et cetera. It is hard 
to say which ia the most important. 
Certainly aerodynamic characteriatlca need 
to be improved. 

The Daniel Guggenheim Fund for the 
Promotion of Aeronautics has made the 
encouragement of safety one of its main 
objectives, and as its flrat line of attack it 
aimounces the Daniel Guggenheim Saf»- 
Aircraft Competition “to achieve a real 
advance in the safety of flying through im- 
provement in the aerodynamic charimteF- 
istics of .heavieF-than-air craft, without 
sacrificing the good practical qualitlea of 
the present-day aircraft.” 

To tbla end the Fund Is offering a First 
Prize of 100,000 difllars, and five “Safety 
Prises” of 10,000 dollars each, which will 
be awarded in accordance with the Compe- 
tition Rules. 

Msjor Mayo haa thus summarised the 
rod^amic weaknesiM of preaent day 
aircraft: 

1. The landing speed is far too hi|ffi 
and the length of run after landing Is 
too great. 

2. The gliding ang^ is too flat, 
maldng the apimaeli to a given qwt 
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for laniQng too difficult for safety. 


6. If the airplane ia stalled (that 
is flown at too big an angle to the 
air stream), it becomes unstable and 
at the same time control is lost. 

The . rules of the competition are a 
derivative of this summary. 

The aircraft must have a reliable power 
plant, good structural characteristics, carry 
five pounds of useful load per horsepower, 
and have adequate vision and accomoda- 
tion. These rides insure that the aircraft 
satisfles the requirements of good, present- 
day practice. 

Further the aircraft must show good 
stabili^, ability to recover from abnormal 
flight conditions, be perfectly controllable 
and maneuverable, and particularly be per- 
fectly safe when ^e engine suddenly fails 
on a steep climb— a condition frequently 
followed by a dangerous stall. 

Further spedfle points are awarded on 
the following testa; 

1. Speed Tests. 

(a) Two points for every mile per 
hour leas than 86 miles per hour at 
which level flight can be maintained, 
up to a maximum of 10 points. 

(b) Four paints for every mile per 
hour leas than 38 mQea per hour which 
is not exceeded in a steady g^de. up 
to a maximum of 10 points. 

(e) One point for every two miles 
per hour in excess of 100 miles per 
hour at which level flight can be 
maintained, up to a maxunum of 10 
points. 

2. Test of Landing Run. 

Two points for every three feet leas 
than 100 feet in coming to rest after 
first touching the ground, up to a 
maximum of 40 pomts. 

3. Test of Landing in Confined 

One point for every two feet less 
than 800 feet from the base of an 
obstruction 86 feet high in coming to 
rest after gliding in over the obstruc- 
tion, up to a maximum of 76 points. 

4. Test of Take-Off. 

One point for every 16 feet less 
than 800 feet required to take off from 
standing start, up to a maximum of 
16 points. 

One point for every 10 feet less 
than 600 feet to clear obstruction 86 
feet high from a standing start, up 
to a znaximum 26 points. 

The ideal machine which would achieve 
the total of 200 points would have the 
following characteristics; Maximum speed, 
180 miles per hour; minimum speed with 
power, SO miles per hour; minimum gliding 
speed, 82 miles per hour; landing run, 
40 feet; landing over an obstruction 36 feet 
high in 160 feet; take-off in 76 feet; cleaiv 
ing an obstruction 86 feet high on take off 
in 240 feet. 

There is not the sllghteat doubt that 
such a machine would be wonderfully safe 
to flyl The Safe Aircraft Competition is 
Ukily to produce almost revolutionary 
ihgiproVemdhts in aviation safety. 

A Om-Wheel Plane 
'T'RE maunfaeturers of the well-known 
' A loMing amphiUana, which have ear- 

the «^.wiU” fliers to South 
Amerteavanq back, ue bow producing 
u fmphiUsii with but a sfaigle wheel. 



Bridge Builders 

Co-workers in the stupendous task of spanning 
water with steel, arc the brawny men and still more 
brawny cables. Together they fabricate the massive 
structure and anchor its ends to cither shore. . 
Yellow Strand Wire Rope has always been as great 
a bridge builder, as it has been a builder of canals 
and dams, factories and office buildings. 

Wherever there is heavy work to do, there you will 
usually see the familiar strands of yellow that dis- 
tinguish this powerful wire rope from all others. 
Yellow Strand is the highest grade rope that this 
Motorista lifty-onc-year-old company knows how to make. 
Carry « Bwline They also manufacture all the standard grades, 
waod"i^'^i^ Purpos**®. each supreme in its class. 


nude of .Yellow 
flusnd. Aik your 
aeceiiory dealer. 


BRODERICK ft BASCOM ROPE COMPANY 

80S North First St., St. Louis. Mo. 

E.iWni <mm a WiwtMwi SMS-O Wu kliulis SU. Nwr Twk C». W. T. j - 

WMmOSni SmSU FmIwIw. Si.L^uSS^ 

buMorIsjtf OMim In a<l ImliwerM loMHtto* 


%llow Strand 

WIRE ROPE 
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nu'PlylocK 

Wpodfliat’s 

Wronger 

than^^^ 


offarins obvioiu advuUgei .In. catting: 
down woight nnd complexity ot the re- 
trnctlble landing gear. The only modi- 
fication of the general deaign which 
Mima naeeuary ii that the tip-floats 
should be provided with long, flexible 
skids, prot^ng the wings when the 
plane rolls to one side or the other on 
the ground. 

We should judge that “taxying*' such 
a plane on the ground would be no 
ha^r than riding an ordinary bicycle. 
At any rate the Army Air Corps, bent 


on testing the idea, took an old training 
plane, equipped it with a single central 
wheel and found that the Idea was prac- 
tical. We have no exact details of the 
tesU. Probably the pilot hat to turn 
toward the side which is for an instant 
dangerously low; the centrifugal force 
produced by the turn should quickly 
right the plane into a normal position. 
Our Air Corps pilots are so used to 
"stunts'* of every kind, that these aero- 
batics no doubt provide them with an 
enjoyable novelty. 


P LYLOCK is a laminated Doug- 
las Fir product, etceedingrT 
strong, light, and easily adapted 
to an immense number of indus- 
trial uses. 

It is built up of sheet upon sheet 
of the finest Douglas bx veneer, 
permanently cemented together 
with Plylo« cement, under tre- 
mendous hydraulic pressure. 
Single panels with outer lasers 
in one piece may be had in sizes 
as large as 4 by 8 feet. Standard 
construction is 3«ply and 5-plv, 
in thicknesses from to ^ incn. 

Manufacturersofautomobile bod- 
ies, trunks and cases, cabinets and 
cabinet doors, phonographs and 
radio sets, shelving, toys, desks 
andfurniture,andinoumerablear- 
ticles in which wood is used, will 
find Plylodt a means of improv- 
ing strength and quality. And 
Plylock is not an expensive mate- 
rial. Itt use means substtndal 
cuts in both manufacturing and 
material costs. 

Write for full information re- 
garding Plylock. Samples will 
gladly be supplied for ezperi- 
mentu and d^elopment work at 
your own plant, and our research 
department is at your service. 
Send for a copy of 'The Kctored 
Story of Plylock.” 




NIGHT SHY I OCTOBER AND NOVEMBER 


The Heavens 

/^UR map this month shows the prind- 
psl constellations, the Dipper low in 
the north, Draco and Ursa Minor above, 
than Cassiopeia and Cepheus. Cygnus and 
Lyra are prominent in the northwest and 
Aquila in the west. The great and almost 
banen region in the center is brightened by 
the presence of Jupiter, and by Fornax 
lower down. Pegasus is hi^er in the south 
and An^meda and Pisces in the east and 
northeast. Below them are Auriga and 
Taurus, while Orion and Gemini are rising. 


Mars is in conjunction with the sun on 
the 21st, and is unobservable. 

Jupiter is in Pisces and well placed for 
observation. He is due south at 11:14 
F. M, on the 1st, and at S.-Ot r. it. on the 
81st. 

Saturn is an evening star in Scorpio, 
setting a Uttle after 7K)0 p. il in the 
middle ot the month. Uranus is in Pisces, 
a littie to the east of Jupiter, and is wdl 
observable tdescopically. Neptune is a 
morning star, rising between 2M and 
8.-00 a. K. 


iMth« »iriock3vir.c«n wrw 


Hie planets 


"OOCK 

filra^l0r diw 


the month, but is south of the sun, and the 17th, and new at 11:00 A. u. on the 
so not vary favorably placed. Even at his 25th. She is nearest the earth on the 11th, 
greatest elongation on the ISth, he sets only and farther off on the 26th. While on her 
tbout an hour later than the sun. circuit of the heavens, she pisses near 

Venus is a morning star, rising about Saturn on the 1st, Jupiter and Uranus on 
4.‘00 A. k. at the beginning of the month, the 9th, Neptune on the 20th, Venus en 
and before SM'a. h. at its dose,, and is the 21st, Marp on the 26th, Mercury on 
oaiffiWr.KkiUM).otaoON extremdy bright. the 27th, and Saturn again on the SSth. 
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The Sdendfic American Digest 

(CvnHrmtdfron pm 848) 

that has a British Thermal Unit cost ap- 
proximately one-half of that of fuel oil, 
then,” continues Mr. Jefferson, "it be- 
hooves the marine enrineering fraternity 
to bestir itself and find out whether or 
not this type of power can not be put 
to work on ship board. 

“That is the reason why the Fuel Con- 
servation Committee decided to tackle 
the problem, for pulverised fuel has, on 
numerous shore plants, met the condi- 
tions Just cited. 

"But, if this has been worked out on 
shore, why should there bo any marine 
installation problem? 

"The answer to this is simply furnace 
desiffn. 

“In the average pulverized-fuel plant, 
where the rate of combustion has been 
less than a pound of fuel per cubic foot 
irf furnace volume, deep or long furnaces 
have been used, which allowed flame 
travel of 20 feet, or more. This per- 
mitted comparatively alow flame propa- 
gation, or ignition of the individual par- 
ticles of coaL 

“This type of furnace design is not 
practical on ship board, and in the case 
of the Scotch marine boiler, it is not only 
impractical but impossible. The furnace 
of a Scotch boiler may be made smaller 
by installation of refractory lining, by 
accumulation of ashes and dirt, or by 
the collapse of the furnace, but it just 
cannot be made larger; it’s not that sort 
of ‘animal.’" ^ 

Explaining that the furnace of the 
ordinary Scotch boiler used on steam- 
ships allows only 11 feet for flame travel, 
instead of the needed 20 feet, Mr. Jeffer- 
son next tells how tests were made as 
long ago as 1021, in an effort to sur- 
mount this difRculty. It apparently be- 
came clear, however, that there was 
Mmply not enough combustion space in 
the boilers. 

However, by 1926 the Fuel Conserva- 
tion Committee was again convinced 
that further possible progress made 
along these same lines would eventually 
succeed. 

“At almost the same time,” says Mr. 
Jefferson, “further stimulus was given 
to the question by the numerous Diesel 
installations which have been made in 
the fleets of our foreign competitors. 

“The fuel economy possible in a Diesel 
installation would drive steam off the 
seas, if it were not for the high initial 
cost of Dieselisation. This high coot 
has retarded Dieselisation considerably 
but has by no means stopped it, and 
the steam men have been forced into 
developing their equipment so os to re- 
duce the diffeNntial in the operating 
fuel cost between the Diesel and the 
steam plant. 

"High - pressure, high - temperature 
steam has received a considerable im- 
petus and, with the reinforcement of 
pulverised fuel, it is possible to meet the 
challenge of the Diesel, not in terms of 
pounds of fuel per shaft horsepower, it 
is true, but in the terms which decide 
wheHmr a business is profitable ox not, 
^t lq,Jn the cost per shaft horsepower 
flevsic^^ and tWi with a plant whose 
Mtjbi) oMt win be materially less than I 
thattnf: the Diesel," ^ ( 
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Standardize with 
Non-Sldd Itt'Types 

In dilt track tire you will find a balanced combination of the three 
euential tracking qualities— Cuihion, Traction and Mileage— making 
it the most pracncxl tire for all general trucldi^operatioiu. The non' 
skid tread is effective on or off me pavement. The high profile design 
has cushioning qualities which pnrtect fragile loads and hold upkeep 
costs to a minimum. NoO'SiddHi'Types are built in all sizes from 4' to 
14% foe siii^e and diial equipment, enabling operators to adopt them 
for endre fleets. Ask your Firestone Service Dealer to tell you about 
Ac wide use of Aese tires and the benefits of standardized equipment. 
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BOILER PRESERVER 


be Mflkiig Ififrigeratbg 

Oirlitt ft Vtm Eigfaws 


Summing up with a prediction omi* 
nous to the marine Diesel engine, the 
author concludes that “pulverised fuel 
for marine purposes has gone through a 
considerable amount of the development 
work which will make it real sea-going, 
but it is not quite ready to shove off. 
However, it does give most encouraging 
prospects, and it is safe to say that 
within a comparatively short time the 
marine engineer, in studying his operat- 
ing costs, is going to be forced to con- 
sider another oompetltion against the 
hand-fired coal or the oil-burning steam 
plant — a competition which will also 
question the superiority of the Diesel’s 
operating costs and udil have the ad- 
vantage of a reasonable initial installa- 
tion charge. 

Cteanlng Eggs With An 
Artificial Sandstorm 

O WING to the drudgery involved in 
cleaning eggs for market and the bad 
effect of water and washing compounds 
1 the shell, a machine has been perfected 
id put into use »hich cleans the eggs by 



Sandblasting eggs (1): The eggs 
are dumped three dozen at a time 
... - --,ypyo,^ They pim on at 

1 '~Mai 

isndblast and simplifies grading and 
candling. Because of the excellent con- 
dition in which they reach the market, the 
landblasted eggs bring from one to four 
cents more per dozen than eggs cleaned 
by other means. They also have a higher 
■ating for storage purposes, because the 
ormer method of cleaning with chemicals 
nftens the shell and speeds decomposition. 

The egg-cleaning machine, several of 
vhich are in use in the Pacific n<Hrthwest, 
has a capacity of 800 caaes, or 9000 dossn 
eggs a day. The eggs are placed, oh a 
moving endlees conveyor consisthig of 
rubber-covered rolls. This conv^of 
ries them through the cleaner. 

The rolls are so spaced as to prevent tiie 
igs from falling through and are ot su'ch 
diameter as to keep adjacent eggs from 
touching one another motion of the 
rolls causeC the em to rotate as they move 
from one end of the ctmveyor to the other. 

-The cleaner it a vertical eompartnient 
containing an ingenioua aandblasting de- 
vice. A fine grade of white sand la eurted 
in a hopper In the tower of the dsaner. 
This passes downward throai^ tubas to 
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Steel Sheets 



S HEET STEEL — the material of exceptional utility, is 
rapidly gaining in popularity in all lines of industry.and 
construction. Sheet Steel combines service with economy 
and widest adaptability. We manufacture a full line of 

Apollo and ApoUo-Keystone Copper Steel 
GALVANIZED SHEETS 

Black Sheets Blue Annealed Sheets Electrical Sheets 
Full Finished Sheets Automobile Sheets 
Enameling Sheets Furniture Sheets Stamping Stock 
Formed Roofing and Siding Products 
Tin and Terne Plates. Etc. 



l^hts idiere are candled 

noialea placed cloeely above the conveyor. 
Air, under low preeaure, foroea the sand 
In a line apray upon the egga aa they are 
tumbled past the nozzlea. 

The eleanioK compartment la enclosed 
and a vacuum ii maintained by means ot 
an exhaust fan. The dust is deposited 
outside the building. . The sand falls into 
a pit in the base of the machine and is there 
picked up by bucket conveyors and carried 
back to the hopper. From the cleaner the 
eggs pass over powerful lights f<w candling. 


At Last a Complete Astronomy 
most complete treatise on a*- 
A tronomy in the English language” is 
the accurate characterisation applied by an 
astronomer friend of the reviewer, in 
speaking of Russell, Dugan and Stewart s 
"Astronomy” (Ginn and Company, 1927). 
For eight or ten years, until recently, there 
has bm no thorough modem textbook of 
astronomy. Almost simultaneously several 
textbooks appeared in 1926 and 1927, but 
not one of them is based on so ambitious 
a plan as the splendid work under review. 

The new work contains a total of 932 
pages and is published in two volumes. 
Volume I is wholly devoted to the solar 



For machineiy construction and 
parts — automobiles and trucks, 
powerful tractors, threshers, har- 
vester combines, implements for 
the agricultural and the indus- 
trial fields; and for lines of re- 
manufacture and general build- 
ing construction, diis Company 
is the leading maker of Black and 


Galvanized Sheets, Special Sheets, 
Tin and Terne Plates for every 
known use. Where resistance to 
rust is important, as for roofing, 
siding, spouting, culverts, if umes, 
tanks and similar uses.insiirt upon 
Keystone rust-resisting Copper 
Steel. Sold by leading metal mer- 
chants. Write for Facts booklet. 
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Painting The Clouds With A Gun 


report*. It will not ^ long before thinbli 

ted5?weIdiySiSffi5S.^S 

ran^wTKuycoioieaptcnuwon OLSON Filet will wxompUdi for 
you—eharpea edged tool*, fix lock* 
Iniwnttve minJt end pelntttklng that ttlck. clean electrical contaett 


retearch are producing marveloui on your auramoblle. 

^ to thU wepplng mech. Theteareonlyafcw-othern. 


anicalage. 

Hia tame type of mtod and 
the tame kind of reiearch 
ate conitaady making im> 


E™ 


detetlbcd In our book- 
let “Filet and What They 
Will Do For You.” Send for 
a copy, lift free on requett. 


—A File for Every Purpose 

NICHOLSON FILE COMPANY :: Providence, R. I.. U. 8. A. 




SAVE TIME AND MONEY 

By our Black and White Procera 
REPRODUCING YOUR DRAWINGS 
On Tracing Cloth. White Cloth and Paficr 

BLACK * BLUE PRINT CO. 


Electricity Means Better Work 

The Woodstock Electrite, newest mem- 
ber of the Woodstock family, has all the 
features that distinguish me Standard 
Woodstock machine, plus the sp^ and 
ease of electrical operation. It is a rev- 
elation in typewriter efficiency and high 
p^e chajacter of work. Send tor 
booklet which describes both tlie Elec- 
trite and the standard Woodstock ma- 
chine. 

ASK FOR DBMONgntATION 
WOfHMnOCK TVPtWRITER COMPANY 


WOODSTOCK Qectrite' 

The Modern /i powered by 
Typewriter ^ electrtcity 



system. Volume II tnats of the stem 
end estrophyeies. Thus the book is mom 
than en sstronomy in the ordinery sense 
of the word; it combines sn eetronCmy end 
en eetrophyiics. The volumes may, if de- 
sired, be purchased eeparatc^. It is antici- 
pated that the second, on aatrophyaics, 
will require rdatlvely frequent mvirion; 
the first volume much le« m. 

Contrary to expectation in the case of a 
ralatively exhaustive work fd this sort, 
the text is not sbatruae; algebra appeara to 
be the “moat terrible” form of mathematics 
employed and there is very little, even, of 
that. 

The senior author is Dr. Henry Norria 
Ruaaell of Princeton who for 27 yearn has 
conducted a monthly aatronomleal depart- 
ment for this magazine, while the junior 
authors are also members of the Depart- 
ment of Astronomy at Princeton Univer- 
sity, of which Dr. Russell is head. It ia al- 
together unlikely that any author will 
attempt as ambitious a work as this within 
a decade or more, and the work will there- 
fore be likely for a long time to occupy the 
central position in the field of relatively 
exhaustive text and reference treatiaee on 
general astronomy. 


currents, such as those used for sound- 
ing bells and buzzers and tor starting and 
stopping machinery, has been invented 
by a Hungarian dectrical engineer of . 
Berlin, Germany, Oscar Nagy. It does 
away with the necessity for having push 
buttons at set points, for if the cable ia 
squeezed at any place throughout its length 
the circuit is completed and the current 
does its work. This is accomplished by 
having the wires woven into a sort of 
loose braid, separated by an elastic non- 
conductor, which permits contact when 
I pressure Is applied. 

Many uses are suggested for the new 
1 cable. It is expected to find a large use 
around complicated machinery, where 
threatened ac^dents to either operator or 
material demand instant stopping. Since 
it can be operated with feet, knees, elbows, 
or any other part of the body, its advantage 
over ordinary types of switches and levers 
Is obvious. Hidden beneath carpets or 
otherwise concealed, it la expected to be 
Useful in burglar alarm systems. Strung 
along trenches, or along the aides of naval 
veseelB, it will enable officers to signal to 
their men from any point, and by rapid 
■uceeMive pressures messages can be trans- 
mitted in ordinary Morse code, making it 
an emergency telegraph system. 

An eepedi^ interesting safety sppUoa- 
tlonis found In its use in mines and 
quarries, where a fall or slide <d rock auto- 
matically sounds its own emergency 
signri.— -Srienre Seniee. 

Helium Found In Canada 
T TP to the end of 1926, over 26,000,000 
L/ cubic feet of helium has been ob- 
tained by the United States Government, 
and eoata of production reduced to a 
baaia that will permit of commercial 
utilisation. Helium was also extracted 
in small amounts in the experimental 
plant at Calgary, Canada, operated un- 
der -the direction of Prof. J. C. HeL«s- 
* PJL8.nfth»Unlwejty .of Toronto- 
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In the eurvey of helium resources in 
CsMUte msde by the Hines Branch of 
the Canadian Government, It was found 
that the gn from three small wells at 
Inglewood, Ontario, contained as high a 
percentage of helium as that treated in 
the Uni^ States Government plant at 
Fort Worth, Texas. The Ontario Gov- 
ernment has since taken up many of the 
leases in this neighborhood and it Is 
anticipated that the Canadian National 
Research Council may establish an ex- 
perimental heKum extraction plant, if it 
be proved that sulflcient gas is available. 
A few wells in other fields in Ontario, 
particularly in Norfolk county, yield gas 
carrying 0.6, percent helium. Natural 
gas in Alberta, where much larger quan- 
tities are available than in Ontario, was 
found to contain little or no helium, with 
the e.xception of that from the Bow 
Island and Foremost fields. If natural 
gas, containing as little as 0.2 percent 
helium, could be economically processed 
to extract helium, it is calculated that 
about 6,000,000 cubic feet could be ob- 
tained in Canada annually. Canada is 
the only present known source of helium 
in the British Empire. 

The results of this investigation are 
described in a report, “Helium in Can- 
ada," by Dr. R. T. Elworthy, recently 
issued by the Mines Branch. It contains 
a brief account of the particulars and 
occurrences of helium, the methods em- 
ployed in the work, particulars of the 
gas fields, including analyses of many 
gases, and some account of the methods 
of recovery of helium and its uses. 
Copies may be obtained on application 
to the Director, Mines Branch, Depart- 
ment of Mines, Ottawa, Canada. 


Cdlulose Films May Revolutionize 
Photography 
E, the principal 
fiber, may revolutionize 
photographic methods by its use in photo- 
graphic films. A new proceae has just 
been developed by Philippe David, col- 
laborator of A. Bertillon, famoua crimino- 
logist, by means of which it takes the place 
of gelatin as s support for the sensitive 
silver salts. 

In the ordinary photographic plate of 
film the base of gisas or celluloid is coated 
with a layer of gelatin in which are s 
pended the silver bromide particles. 'Hie 
gelatin layer is rather delicate, and great 
care must be taken with the films or plates 
before they are dry. Too much heat will 
melt the coating and spoil the picture. 

With the new ftlnu gelatin and its dis- 
advantages are eliminated. As the cellu- 
lose does not dissolve even in boiling 
Water, the developing chemicals may be 
used hot to speed, up the proceae. They 
may be developed in throe to four minutes, 
flx^ in two minutes and waahed In 80 
seconds, Instead of the 16 to 80 minutes that 
the latter process now takes. Then they 
can be drM over a flame or in a hot oven 
In two or three minutes. The entire 
proceae, from the start of development to 
. the dry negative ready for printing, is 
over lb 10 minutas at the most. This Is 
a fe ihbrter period than can be obtained 
at preatttt, and it is anticipated that the 
new flhdg and ptatee will prove eepedslly 
viInaMe; both for stiU and motion pictures, 
In trortn^jdag n«w* ovmts.—Ee{niet Str~ 


TOBACCO 

THE BEST PIPE SMOKE EVER MADE.'" 



in fifteen years — 
Old Briar Tobacco!”* 

Here are words of siacerc appreciation that 
reach right out to every pipe smoker. Every 
day, from everywhere men arc writing that 
Old Brur Tohuco it bringing back to them 
all of the old pleasure, soIkc and content- 
ment of pipe Smoking. 

It is the nperior quality of Old Briar Tohtc- 
tbat nukes men — duajandi of them—esjoy 
their pipe smoking tt they have never enjoyed 
it befoie. 


Light np your pipe filled with Old Briar To- 
bacco. Dnw in the ripe, blended ftaatance and 
aroma of its selected leu. Taile Old Biiu 'i fdl 
aatotal fUvot, iti rich body. SmiJu it awbik. 
Then notice bow cool it is— and how imoothi 
It has taken yean of scientific knowledge in 
the an of mellowing and blendiig and generatioM 
of tobaao coltne to prodnee Om Briu Tdbacco. 
Step by Stop (Md hu been deveb^— 
step by step peilkted. 

Of all tbc pleasures man enjoya, pipe it 
cosu aboot the least, 




YOUB DEALER DOES NOT 

HAVE OLD BRIAR. ! 

Uidwc sJISTt^ a a a. 


UNITED STATES TOBACCO COMPANY. RICHMOND, VIRCINIA. U. 8. 
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SIMONDS 

BAND SAWS 



pROM ipeddly tempeied and 
treated alloy «teel— with pi^ 
diioa that is outonarily aaiod- 
ated only with fine mechanitnu 
—with a knowledge of band 
law tetpiirements that is bom 
of a neat<eDtuiy of experience 


Saw ia made to 

wiriistand the sttaini and KreMca 
of riie heaviest jobs. For longer 
lervice life, and the highest de- 
gtee of sa^ and economy in 
band saw operation, specily 
"Simonds” when ordering. 


SIMONDS SAW AND STEEL COMPANY 
Fitchburg, Mass. 

Bmicli 8(om and Sendee 8ho|w la Principal CUn 


TbousandsNow 
IVkiteSioitih^ 
lliis Ea^ 1 %/ 

Write Shertliuid in tha Ortfiniry A-B-Ci 

^TO MORE tiresome practice. No more nerve- 
racUng drill. No moK puzzling signs and 
lymbola to memorize, Note you can write short- 
mmd in the « plain a-b<'s. Faster than 100 
words a minute with pen or pencil— 200 words or 
more per minute Ml Me ^peimler/ Easy to learn, 
speedy, accurate. The buiinese and professional , 
worlds aodaim this new shorthand. Men and 
women in every walk of life 


if iTM IMTUaAL SHOXIMANO 

Everysborthand need is filled bcUtr with SPEED- 
WUtING. You can learn it in one quarter tlwi 
time needed to master any other s)^m; you^ 
Cf«i Mwr for^ it. Notes are always plain! 
am eamly read— by the writer or any other user- 
of the system. 

Mail the coupon at once for illustrated book 
eqrisbtins Speedwriting and its many advantages 
over all other shorthand systems. 

BRIEF ENGLISH SYSTEMS. IW. 6MC 
MO Madiaon Asmus. New Yo^atr 
AIm ojbw ^1: 141 jj|toy«l Jjsoli 


^RXI BOOK COUPON... 


“WONOCJl” Cold npo and Tubing Bandars 
Do Not Crack, Flattan o r Crim p ^^Wpa 
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IndiutriM From Atoms 

(Continwd/roiii page 880) 

UMd has been ideal In this duplication ef 
ordinary wear. In suggesting a new type 
irf service test for rubber to be applied 
in the laboratory, Mr. Williama said to 
the American Chemical Society: 

“Attempts to duplicate service condi- 
tions are reeponaible for the existence of a 
large variety of abrasion machines which 
in the final analysis are seen to be quite 
similar. Each machine givea due con- 
sideration to the abrasive, the area of 
rubber expoaed, the pressure between 
abrasive and rubber, and the duration of 
the test or the amount of slipping, ap- 
parently on the assumpilon that the only 
remainhjg variable is the rubber itself. The 
mechanical differences in the abrasion 
machines arise largely from the different 
methods employed to produce slipping 
between the rubber and abrasive, and from 
this standpoint the various machines 
may be divided roughly into three classes: 


“1— A flat rubber surface is moved 
against a flat abrasive surface in the 
same plane. The area of the rubber 
exposed to the abrasive is usually 
maintained constant in all tests and 
is pressed against the abrasive by a 
standard pressure. The teat is usually 
conducted for a standard time at a 
fixed speed. 

“2— The rubber, either a prepared 
disk or blocka attached to the periphery 
of a wheel, is rotated against a rotating 
abrasive surface, the two axes of rota, 
tion being neither perpendicular nor 
parallei. The amount of sliding action 
between the rubber and abrasive is 
determined by the relative poeitlon of 
the two axes. The load ia maintained 
constant while the area of contact 
may remain constant or may in- 


The test la usually conducted 

for a standard time at a fixed speed. 

“8— The rubber is subjected to the 
impact of loose abrasive. The usual 
procedure consists in rapidly rotating 
a disk of rubber in a vessel of loose 
abrasive. 


“Abrasion seems to oe the process of 
wearing away the surface by friction and 
is an action which in itself Involves only 
the surface layer. Motion between the 
rubber and the abrading surface ia neces* 
sary and a force muat be applied to create 
the motion. The product of this motion 
and force representa the amount of work 
which is actually done on the surface of 
the rubber. The uniform conditiona (ff 
surface contact, load, and amount of 
Blip which are generally imposed oh the 
test sample do not aarare the expenditure 
of a uniform amount of work, which under 
theee uniform conditions ia a direct func- 
tion of the reaisthnee to motion which the 
rubber exerts. Thia factor, which has 
formerly been neglected, may differ as 
much as 100 percent between two samples 
of rubber. Since the surface of the rubber 
can be removed only by the application of 
work, the measurement volume loss on 
abrasion is Incomplete without a sbnul- 
taneous measurement of the total work 
expended on the rubber. 

"The accompanying picture fllastratea 
an abradon machine proposed for rneasUi^- 
ing the Volume lose of rubber pw unit of 
work expended. The prlndi^ is that 
of a Prony brake in wbl^ the rubber test- 
pteess are made the Motltni surfaces of the 
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brake. The disk A, carrying the abra- 
sive, ia mounted on a hollow ahaft and 
rotatea in a vertical plane at a speed of 
37 revolutiona per minute. Two rubber 
teat blocka, each two centimetem square 
and one centimeter thick, are mounted on 
the under side of the bar li, one being 
placed at each end and at a distance of 
four and one half inches (11.4 centimeters) 
apart. The bar B is permanently attached 
to a rod which extends through the hollow 
shaft carrying the abrasion disk. A 
weight E, attached to the end of this rod 
by means of a cord over a pulley, holds 
the test pieces against the abrasive. The 
lever arm, C, carriee at the end an adjust- 
able weight which is made just great enough 
to prevent the rotation of the bar B. 
This weight varies from 600 to 1000 grama. 
The spring balance, D, serves for the final 
adjustment of the load. The abrasive 
generally used is number 0 emery paper. 
The abrasive surface is cleaned by means 
of air jete which are not shown. Brushes 
are not efficient. This machine measures 
the volume loss in the usual manner which, 
together with the simultaneous measure- 
ment of rate of work, permits the calcula- 
tion of volume lues per unit of work done.” 

Having discussed his new method of 
measurement of abrasion resistance, Mr. 
Williams goes on to consider the various 
factors influencing the life of a tire in 
service: 

“The question of tread wear involves 
much more than the abrasion resistance 
of the tread stock, A tread can be worn 
away only by doing work on the surface. 
The work required to drive a car forward 
at a definite speed and for a definite dis- 
tance against the normal rolling resistance 
could lie determined, and this amount 
of work must be done on the rear tires, 
irrespective of the stock of which the 
treads are composed. Work is done on 
Iwth front and rear tires due to rolling 
friction. This is caused by the difference 
in circumference of the tire at the center 
of the tread and at the tread shoulder 
which necessitates slip, and by the change 
in area of the inflated tire when it de- 
flects to carry the load. The amount of 
work will depend on tread design with its 
effect on the amount of slip, on the coeffi- 
cient of friction between the rubber and 
road surface, on the stress-strain relation- 
ship, and on the mechanical efficiency 
of the rubber. It is obvious that if the 
coefficient of friction could be reduced to 
sero, dipping would take place but no 
work would be done. If the coefficient 
of friction could be made infinitely great, no 
slipping would occur and no work would 
be done on the surface, but the stress due 
to the strain resulting in the rubber would 
be stored in the rubber in a reversible 
manner. Under normal conditions both 
sUp and strain in the rubber result. Any 
point on the tread of a tire at the time 
of coming into contact with the road will 
slip until the pressure against the rOad 
increases to a definite value, which de- 
pends upon the existing coefficient of 
friction and the streas^^n relationship 
fd the rubber, after which energy ia stored 
in the rubber due to the strain imposed. 
As the rolling motion of the tire proceeds 
until tile pdnt of the tread is about to leave 
the road, any energy stored in the rubber 
due to strain will be available to cause 
slip and do work on the surface of the 
rubber. 

“Many of these factors are extremely 
vsrislde under rosd conditions and tend 
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tk ’WoM's Greatest Truck Makers 

/ DAYTON STEEL WHEELS 

K sit, ihcrc's a difference between Strength and Durability. A wheel 

m |[ maj- liave strength — great strength— but it’s got to be Durable — it must 

K hold Its strength year after year, to withstand thoclu, impacU, tide- 

W tlirusls, rough usage and exposure to heat and rain. 

J The amazing Durability of Dayton Steel Wheels is known wherever 

motor trucks arc used. Here is the way the Dayton is built to hold its 
brute strength; The patented design of the Dayton to distributes the 
I No 4 metal as to prevent undue localization of stresses. The large radius fillets 

_ * , ,,, where spokes join hub and felloe, aid in distributing the ttnestes ao u to 

I Durability produce a wheel of great Durability. 

T!ie electric furnace steel from which Daytons sre cast in one piece is not 
affected by weather, cannot warp and spokes cannot become loose or split. 

45 PATENTS OWNED BY DAYTON 

Every maitv improvement in Heel wheeU'hsl come first in Dsinaii Steel WWIi. Not lew 
tlian 45 patent* are owned by the Dayliin Steel Foundry Company. We are ipccialiati in 
the manufacture (d steel wheels. Three out of every five steel wheels made today are 
\ Its, ton Steel Wheels. Specify them on > our neat otder. 

% MiMriet are timafy and ataady 

\ THE DAYTON STEEL FOUNDRY COMPANY, Dayton, Ohio. 
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INVENTORS [^lfe^~^'AGENTS B00% profit 

M|Bpa locAa oMLorao and p wcteu auARANmo aouD uap urrma 

f” fw®r“«sasK- 


Cyclopedia 

A l^s ooropltte, talborit^n 


I tl- • Jl I tkfovy and practical application 

Ib^nentan and Mfncn. 
, flue book, bouxtd ia ArtBiid(r«ni. Price jK.OO. 

Ilnssi for Jnt roisUt of owr iOO otkir frottUdi iwrUftwW 

ntEDOUCK J. OIUKE i CO.. PWJSHOS 







The Sun Rises 

offering a great new 

Opportunity 

rpHB bis MW fisbl of Aviation U open 
X to eveiyainbitiattf young man. There 
are S3 different tndea in ue induitryi 
many ground Jobe. The buaioeta ia hum- 
ming. Manufacturing of aircraft and 
parte ia growing by leapa and bounda. 
There are now 4,000 air porta operating 
inAmerica— S.OOOprivat^oemedptanen 
There ia big money in thia field of oppor- 
tunity, thrilli, adventure. 

Wide awake men are needed aa mail 
pUota, commercial fiyera, inatructora, in- 
qwctora, riggere, mechimica at flsring 
fl^a, beaidea the thouaands of poaitlooi 
infaetoriei. 

Training gets men 

ahead in Aviation 



iCUMTirtq AMtRIttAlf 

to be D o failn thad ^ or yet conda 

liiiteh'radiiMibafHeS^ WUtgtiMWork 

done on toe rear tina dne to driving font 
and mi the front tiraa due to steering 

thruit must be constant for any tread 

stock, the wwk due to rriling, eambv, and 

to»4n will vary with the road oonditlons 

and tread compound. While the preaent 

development of the abrasion machine 

makee possible a comparison of the abra- 
sion resistance of any compound, it should 
not be espected to replace actual road teats 

In the selection of a tire tread.” 


life of Lacquer Films 
’'T^HE increasiag use ti nitrocellnloae 
A lacquers haa toduced an investigation 
of the effect of sunlight upon them by the 
Bureau of Standardi. L. L. Steele reports 
on this Investigation In Induitrial and 
Engineerint Chtmitlry in part aa follows: 

"Sunlight is known to bea veprimportant 
faetm in tite decay of oil-vamiah fllma ex- 
posed outdoor!. The destructive action of 
sunlight, often escribed to the ultra-violet 
rays, k perhaps even more marked in the 
case of dear nitroeelluloee lacquer fllma 
expoaed to the weather. In the case of the 
on vamkh it ia probable that brittleneaa of 
the Aim. which causes cracking and even- 
tual fdlure, k due to a slow, continuous 
oxidation of the drjing oU originally preaent 
under the catalytic effect of the sun’s rays. 
Lacquers do not dry through oxidation aa 
do oil vamkhee; th^ore, their faUure in 
the weather can hardly arise from over- 
oxidation. Thdr failure k probably caused 
mainly by hydrolytic splitting of the cellu- 
lose ester. Nitric add k a piquet of auck 
hydrolyda and would be expected to act 
OB a catalyst in the splitting of additional 
portions of the edluloae ester, eo that once 
decomposition starts it would be expected 
to proceed rapidly. 

"The evident effect of sunlight in split- 
ting nitric add from the nitrocellulose in a 
lacquer film was indicated in the foUowing 
simple experiment: To a commercial clear 
lacquer there waa added approximately 1 
percent by weight of dimethylaniline. 
Fllma of thia mixture were prepared on 
sheets of cleen sted. These filnos showed no 
appredable coloration after several hours in 
tlto laboratory but developed a character- 
istic green color within flve minutes when 
placed in direct sunlight. Photographic 
prints were obtained by placing a negative 
over one (ff the lacquer tBms and expo^g to 
sunlight. Tfak indicated that the green 
edoration waa produced by light rays and 
was not due to a heating effect. A plausible 
exidanation for the green coloration k that 
orides cf nitrogep were liberated in the 
fllm throu^ the action of sunlight and 
combined irith the dimethylaniline present 
to form the green derivative, p-nitroeodi- 
metMaBlUnc. 

"In general it waa found that the very 
strong bases, suck as iso«Uylamine, 
bensylanitoe, piperklins, et cetera, were 
deWmmital in tilb nltrdesUuloeelllm. Many 
compouttdt appeared to have no effect on 
the life of the IQip. Urea and aaparagine 
are in thk-daaa, bub it diould be noted th^t 
these cempoo^ fid not dissolve coto- 
pletdy in the Bolveitte preaent in tile lacquer. 
Hippurie add and oxamide appeared to 
acederatk deeompoeltion althoufii they 
were on^ pertiaUy djeeoiyed. It k lot«>- 
eetlng to nqta that iBiUiM appeared to be 
neuti^ in Ha effect in the nitroMlIuloae fllm 
while broraoanfflae and eqiecially **-b 1- 
troaniUne appeared to have, a beneficial 


rhi; Mail who 
gambled with health 
. . and lo.st 



Your dentist knows the reason 

Too numy men sad women ssmble with the 
csrdi itscked sgtloit them. Neglect wins end 
thw pay their losses in prtedess heslth. 

Doo't Icsve hcslth to chsace. Take these pre- 
ventive mesiurts to protect it asainst inch' t ^im 
agent of destractioo u Pyorrhes-the tiouter 
enemy that receives hkh toll in health from 
4 ont of 5 after ^o and fim thouasodi younger. 

Play Safi 

See that your dentist givea your teeth and gums 
a thorough examination at leut twice a year. 
And itart oiing Forban’i for the Gnmt, today. 
Unlike ordinary tooth pastes, thia dditifrice 


Pyotrhu Liquid, used by dentists everywhere. 
If Died regularly and in time, it wards off 
Pyorrhea or checlu ita course. Also, it firms 
gums, keeps teeth a lustrous white and protecfs 
them tgainit adds which cium decay. 

Start Oiing FCrhao'a now. Teacbyonrehildren 
to use it. They'll love ita flavor. At all dmggiits, 
J5C and <oc. 

farms/s »/ X. /. f»fbsn,D. D. S. 
Fothan Company, New York 

Tbrhaii’s Jbr the^ums 

Mwv Ttos • T*tA emm ....It CMa 
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effect. The grMter vapor preeeure of 
aniline acraunt for thie difference. 
The moet effective expound in prolongiing 
the life of the nitroo^uloee film waa diph- 
enylamlne. Thie ie notewcHthy In view of 
the uee of this material for the rtabilization 
of amokdeee powder. The brown colora- 
tion of the film containing diphenyUmine 
caueed by eunligfat would probably be a 
lerioua drawback to ita uee aa a atabilizer in 
conunerdal lacquers. Other derivativea 
wUch appear^ to act aa Btabfllaera also 
^oW^ a aimilar defect of discoloration in 
sunlight.” 


Lubricadag Oila as Insecdddea 
possibility of using oila of the type 
^ of lubricating oil in combating ini 
peats on plants has led to a careful 
veatigation of this subject by E. L. Green 
of the State College of Washington. In 
reporting his results in Induttrial Engineer- 
ing Chemietry, Mr. Green concludes from 
studies of spraying during, the dormant 
period before the plants' leaves are out: 

“The property of killing insects under 
the conditions at this study resides in a 
considerable range of lubricating oils, but 
is greatest in the portion that distills over 
between 240 degrees and 300 degrees, Centi- 
grade, at 40 millimeters pressure. 

"Toxicity of the kind studied does not 
appear to be related to the viscosity of the 
oHa. 

"The presence of significant quantities of 
vapor or vapor pressure is doubtful, in view 
of the low field temperatures and the high 
boiling ranges of effective oils. 

"Oils for this purpose may be from as- 
phalt or paraffln-baM crude without prej- 
udice to the effects. 

"Oils that have been subjected to proc- 
essesB for completely removing the color 
are likely to be more effective than before 
the decoiorising treatment.” 


Oil "Discoveries" 

CO frequent have been the reports of dis- 
^ coveries of oil which have had no more 
foundation than spillage on the surface of 
the ground, that the Gwlogical Survey has 
issued a general statement on the subject. 
This statement says: 

"In a large numW of cases, these reports 
lead to locri excitement and the hope that 
the matolal indicates natural occurrences 
of crude oil which can be developed com- 
mercially. These reports come from all 
sorts of geologically impoesible locations. 
They may be in regions where the under- 
lying roc^ are Archean or granites as well 
as in re^ons where the underlying rocks are 
sediments not intrinsically hopeless as 
sources of oils. 

“We bdieve that in practically all such 
esess the reported occurrences are due to 
contamination of the soils from filling sta- 
tions or other sources of reftoery products. 
Of course, there are a few occurrences of 
pai^cularly high-grade natural petroleums 
which contain as much as 80 or even 85 
percent gasoline, but even these highest 
grade crudes do not possess the chemical 
and physical properties of gasoline. They 
am Hk^ ^ have a notable difference in 
distillation nmge. No cases have come to 
our attention in which the laboratory 
technician is not able to determine edteth^ 
the material submit is a fugitive distilled 
produrt or ^ mixtiue «f product^ on the 
one hand, or a natural jurodect on the., 
ofter.'^ 
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•^ACE SIGH*' WITH THE YOUNGER CROWDI 




Ordinarily, tliis modem 

generatioQ scorns precedent. 

History is nevertheless re* 
pealing— in a way which we 
find interesting and gratify- 
ing. Something ahont Fatima 
—its greater delicacy, ita 
more skillful blending of 
flavors — has made it, as in 
other days, an outstanding 
favorite with the younger set. 





QUALITY that make* friend* every where J 




Cyclopedia of Fomialas 

The Standard reference book for 

Laboratory^Shop-Home 

$54S postpaid 
SCIENTIFIC AMERICAN 
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Buy Direct 
SAVE HALF 

CATALOG SfB.{rSSSiS 
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Du Haurier Co. Efe‘SV 
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Why YOU Need 
Dumore Motors 

The dynamically balanced 
Dumore motor gives your pro- 
duct additional mechanical 
and sales advantages. 

Dynamic balance eliminates 
the vibration caused by un- 
balanced weight. It prevents 
noise, bearing trouble, costly 
repairs and service expense. 

All Dumore motor armatures 
are dynamically balanced in a 
special machine of our own 
design. This machine enables 
our skilled operators to detect 
and remove all unbalanced 
weight from a motor armature. 
Consec^uently every Dumore 
motor IS in dynamic or perfect 
running balance — vibration- , 
less. 

This Dumore feature is the 
final step in producing a uni- 
versal motor of highest ef- 
ficiency. It is the outstanding 
reason for the constantly in- 
creasing sales of Dumore 
motors. 

The special features of Dumore 
motors will increase the me- 
chanical advantages of your 
product. Consult our en- 
gineering department for 
specifications and data on 
motors of the size you require. 

DU MO RE 

l}ynamically Balanced 
Ifmoereal Motors 
W13CQNS0I ELECTRIC CO., 

48 Slx^th St., lUdne, WU. 
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Chemistry “As She Is Taught" 
Out West 

CBEINO is believing. Those in charge 
^ of the Bakersfield, California, High 
School evidently understand this fa^ 
To tMch chemistry, especially where it 
touches on geology and mining, they get 
up each year a desert automobile caravan. 
The clasM go and see things for them- 
aslves. Then they remember. This is 


^^HassM under the Induce of R. E. 

— ...thin a few miles (rf 

Bakersfield; but the big evmt of the 
year for the chemistry students is the 
i^nual excursion of the boys to tiie 
mines in the nei^boring mountains. 
For seven years Mr. Vivian has been 
piloting the boys on journeys of ever 
Increamng length and diveguty of e»> 
perience. 

The boys pack their olm grub and 



Chemistry class rsndy to start from Bakersfield High School 


real education, not merely "book learn- 
ing." But let Mr. Hark WHeox of that 
community tdl it: 


Editor, Scimmno Aherican; 

Here Is one chetnistry dass that has 
a chance to realise how ' 
some of Hs p^m^ afl^' «e~fivi; 
of maiur people in the community. 
Bakersfiud School, in the center 
of one of the richest ou and mineral 
regimis in California, has sa its instruo- 
tor in Junior College chemistry a man 
who is both an expert in petroleum 
technology and the county assayer (d 


blankets and sleep tm the ground; they 
enjoy playing the part of seasoned 
prospectors. Memones of personal ad- 
ventures in the observation of mining 
processes are brou^t home by the 
boys, and they will doubtless remem- 


ments of the laboratory have been for- 
gotten. 

When it was announced thfa year 
that the trip was to be more extended 
than ever, all the boys wanted to go. 
They were to visit the tubes b and 
around Death Valley and would be 
gone at least four days. Each boy 
would have to provide his own Bieans 



Old feoinu wgfMa la OttA ViOnf, gbanddn^ for ralHrliy W meibr 
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of conveyance, of course, and this re- 
quirement eliminated several. But at 
last over 40 boys assembled in all sorts 
of cars from little strip-d owns to seven- 
(MMenqer sedans. Thirteen cars— 
some caravan! 

What did they see? They saw gold 
ore, at course. After all these years 
since 1849 there is still gold to be found 
In paying quantities in the mountains 
d California and the neighboring state 


mebds are usually found together in 
the same ore although in different pro- 
portions and chemical combinations. 
In the famous old Yellow Aster gold 
mine, for example, much silver is re- 
covered. At the California Rand silver 
mine, on the other hand, which has 
taken millions of dollars’ worth of 
silver out of deep holes in the ground 
within the last ten years, thousands of 


On the Lookout for Lost Motion 

In developing or in operatii^ machines, .you pay for 
production— not motion. Production results are all 
that count on the dial of a Veeder Gaunter. Lost 
motion in development work— or machine operator* s 
work— register zero. You’ve a check-up on unwork- 
able ideas or “unworking” operators in the work- 
records of 

Counters 

This Small Rottry Ratchet Coun- 
ter (No. 6) counts reciprocating move- 
ments of the lever, as required for rc- ' 

cording the out- 
put of many 





THE FEDERAL 



■•■Pei'severanoe 

■Stxxxss 


rtUiu 


d the Carer D« 


wendciftl ImproTement bmafht aboat by tbe 
riyht kind of tralnlnf. 

Hie If an IntereiUnc itory- When elchteen. 
be wee employed ae Indian Interpreter and 
itorekeeper at Hadeon'e Bay, one hundred 
inllef beymd tbe nllraed. In eummer bt.i 
noU me carried In by canoe; in irtnter by 


mooch to fct fereral foxee In trappinc I 
dofaif with an old Indian. I naed tbe 
to itart tlie coiiree. I hud abaolutely no other 
art tralnlnf except the Federal leieKma. 

•“Upon completlnc the course I fot an art 
Job In Wlnntpec, then with tbe St Fool Db- 
patch and now 1 am here In Chlcafo operat' 
Inc a itudio of my own. I owe my start In 
llhiiitratinc entirely to tbe Federal Course. 
I am stUl studyinc and And Federal text- 


wlth tt 



FenoAh School or luvcmararo, 
taSta Federal School BUf, 
MlimcaiNdiit MIbb. 

FhoM lead your free book. "A Xoid to 
BiflerlUafH^ 
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b bwch 
teacher 


what he hod gained. 


Xxy teoc! — — 

01 them dwelt, over-much, perhape, on 
the good time they hod hod roughing 
It. But a tew d the older bo^ were 


a ^ng actually done than by'reading 
o^utlt. Alao t^ trijp^mu a 


and about proeeiaea uaed in 
vidt^ But 1 believe 


bidding unleee one comes will 
appreoiate itc eombre beauty.” 

Another bov who is a ohark” at 
ehemiotry and whose report brietled 
with chemical formulas concluded with 
this inspired outburst: ”1 would give 
moot anything for a picture, colored 
naturally, of the Mojave Desert as we 
■aw it, The view was alwaw chang- 
ing. At one spot we would be in a 
flower bed. a blooe of blue and gold and 
yellow; a few mflea farther :r. t. - 
dertui velvety green; end yet a little 
farther, nothing but desolate sand 
covered with greosewood and cactus. 
From the floor of Death Valley in the 
center of an awful waste of sand and 
sbimmoing heat waves, we could see 
the peak « Mt. Whitney, the highest 
spot in the UnitiKl States, and that 
peak woB covered with snow. Yes, it 
would be worth taking the trip to see 
the scenery alone.” 

Looking after so many carloada of 
boys was qiute a task, Mr. Vivian 
admits; but thorough organisation and 
careful planning made it compara- 
tively easy. At every fork in tbe road, 
for example-, where ttiere was a chance 
of any one going astray, Mr. Vivian 
would wait or l»ve one of the older 
boys watt until every member of the 
party had passed. Each machine 
carried extra gas and oil and water, 
and they were all expected to keep 
together in order to help each other in 
— e of need. 


know bei^ how to handle themael-ves 
in deeert country, if they ever want to 
it again. 

Mark F. Wilcox. 


The Bee Cooice to the Aid of the 
Teleectve Maker 

”pHE editors fully anticipated as they 
^ began their tdeiw^making campaign 
18 inonthe ago that when several thousand 
ScUDCnnc AMOUCAN readers were turned 
looee 01 ) cwtain of the problems involved 
In tUs woric, one or more ct them would 
diH»ver aome ne# and valuable basic 
prindide. And so tt has turned out 
In^ the following communication Mr 
Ruasell W. Porter of Springfield, Vermcmi 
who hoe ^oeety collaborated with ou. 
staff In helpiaK noke a success of the ama- 
teur t^eeeope-moking campaign, releasee 
to the amateur fraternity tbe latcrt secret: 


Edltmr, SonDramc AuaticAN: 

At a feeeet convention of ai 
tdeseope enttwriarts held at 


Oefober^W 

You don’t 
have to he 
aUghbrow 

iomBkoB 

RBiteoiing 

TeioBOopB 

You can make one that will 
magnify SO to 200 diam- 
eters at a total cost of not 
over thirty dollars for ma- 
terials and some of your 
time. 

Now that long cool au- 
tumn evenings are here, 
why not try it? Hundreds 
of Scientific American read- 
ers have succeeded. They 
write us that their tele- 
scopes have fully come up 
to expectations. 



A Mt t np a maAt tnm tha hook 


Anlsir 

Telescope Makies 

tells how to go ahead with 
this work, also where the 
materials may be obtained. 

Pin ^2.00 to this adver- 
tisement, print your nairie 
and address on the margin 
and mail to 


SdBNTinC AmUCAN 
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tirely ii«w te«hnique oi polUhing their 
waa brou^t to Ueht that wiU 
prove a great boon to the Targe and in- 
creaaing body of young men in thii 
country devoted to the making of con' 
cave mirrors for reflecting teTeacopes. 

I have given the method a thorough 
tryout and And it has aeveral advan* 
taifM over the time-honored proceas of 
fishing on a lap of pitch. 

Newton, in the 17tn century, found 
that propwly tempered pitch eerved 
admirably for a bed on which a flnelv- 
ground pass surface could be brought 
fo a complete polish, and it is still used 
for polishing and figuring optical sur- 
faces, such as lenses, pnsms, flats, et 
cetera. However, making a pitch lap 
is somewhat of a trial to the amateur 
and has been adequately described as a 
"muasy" Job. 

It is here that the humble bee comes 
to the rescue. Apiarists are now using 
what they call a “comb foundation" 
which thw place in the hives. On this 
the bees build up their honeycombs. 
This foundation is an artificial sheet of ' 
pure beeswax whose surface is covered 
with a network of small hexagonal de- 
pressions. Its thickness varies, but 
averages about a sixteenth of an inch. 
If one of these sheets of wax is now 
spread over the glass tool of the mirror 
maker, he has a Tap ready for polishing 
and can forget his pitch entirely. 

My first surprise on trying this novel 
polisher was the perfect uniformity 
with which the glass began to polish. 
It would seem that the structure of 
this comb foundation provides a cush- 
ioning effect that gives uniform con- 
tact with the giass from the start. The 
tiny wax parutions making up the hex- 
agonal pattern slowly spread under the 
pressure and heat of polishing, acceler- 
ating the polish as the work progresses. 

As the last pita disappears from my 
test disk (five inches in diameter) I 
looked at the clock and was astounded 
to see that the glass had been brought 
to a complete polish in about two 
hours, when it is understood that 
seven to nine hours are usually re- 
quired to polish on pitch, no further 
comment is necessary. 

when the speculum maker has 
polished his mirror he “figures" it; 
that is, he laboriously wears away 
parts of the glum until ft reaches a sur- 
face of revolution known as a parab- 
oloid. To accomplish this, certain 
parts of the pitch lap are cut away in 
order to bring the abrading action upon 
the part of the glass where it is needed. 
For the amateur this means perhaps 
that he must make over his lap several 
times, each time going through the 
“muasy” job previously alluded to. 

With comb foundation, however, any 
dedred lap may be cut out and used, 
stripped off the tool and another 
quickly substituted. The sheets ad- 
here readily to the tool if the tool is 
first smeared with turpentine and any 
excess wiped off. The sheets come in 
rectangies seven by U inches and cost 
about 12 cents apiece. I had no diffi- 
culty in obtaining them of a bee keeper 
In my communiw and I imagine they 
are equally avaiLabls elsewhere. For 
mirrors over seven inches diameter, 
two sheets may be Jobied, or butted, 
ud a lap built up to any dxe required. 
Moreover, they may be built up one 
upon ^ other to any desii^ thick- 
ness. 

Wi^, no bettw medium could 
nave been dedgned for convenient and 
effldent mirror polishing than this 
pr^i^ of the bee keeper. 

In^entaUy we .must, thank such 
nth^ as tile one hitid at “Stella- 
mn^lK mention of tUs meeting In 
Digest departnMnt— BdttorJ (or di»> 




fViitn your customr punhasts an instnmtnt of 
mtasunmtnt you must sell him HONESTY 
Scientific initramenw for the mesinrement and control of 
temperature exist today because the early pioneen who 
first made them possible were impelled by an intense love 
for truth and accuracy. The (sen who follow in their foot- 
•teps and make the retulu of their researchet available for 
general use are properly actuated by the same motives. 

The merchants who sell such instruments to the public can- 
not be expected to have the scientific knowledge necessary 
to test and personally guarantee each instrument they tell. 
But such dealers do have available a record of more than 
seventy yean of manufacture by the leading organisation 
making instruments of tempnature, record and con- 
trol today. 

The Taylor Instrument Companies make over eight thou- 
sand styles of Tyct: Instruments used in the home, the 
hospit.il, the laboratory and our great industrial niancs. 
Used on land and sea and in tbe air. Used 
indicate, record and control temperature. 


Have you a patent . . . 

that you want to commercialize or sell 
or is there any advice which you need 

to protect 

the result of your invention? 

If so you will find all the necessary 
details given at length in 

Inventions and Patents 

By Milton Wright 

$2.65 Postpaid 
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Here Was Something 

We Hadn't Figured On 

‘The Scientific American is harder to get than it used to be,” a good friend of 
ours toid us recently. 

This surprised us. We had redesigned our magazine to make it easier to find. 
Our greatly increased sales seemed to. justify the innovation. We determined to 
investigate. At a news-stand in a certain railroad station we found the answer. 

"My sales of Scientific American used to average twelve a month,” the dealer 
told us. "You see, my stand is so constructed and so situated that I couldn’t dis- 
play the Scientific American, and it got sold only to those people who came up and 
asked for it. When the July number came out, however, it was a smaller size and 
I was able to place it where people could see it. I sold twenty-five in two weeks. 
Of the August number I sold thirty-four. For September I have ordered fifty and 
I will sell every one of them.” . . 

"But how about this complaint that the Scientific American is harder to get now?” 
we asked. 

"It's sold out sooner,” he replied. “Your friend went to some stand too late. 
He’ll have to go early after this if he wants to be sure of getting the Scientific 
American.” 

Our friend had a better solution. He took out a year’s subscription to make sure 
he would not be disappointed. 

A good idea! Why don’t you do the same and insure getting your favorite maga- 
zine early, regularly, surely every month? Here is a special offer coupon that will 
make it easier for you. 

The regular price is $4 for twelve months. Send this coupon with your check 
for $4 and you get the Scientific American not only for the twelve months of 1928, 
but for the remainder of this year as well — ^fourteen months for the price of twelve. 


SPECIAL COUPON OFFER 

Scientific American 
24 West 40th Street 
New York CSty, N. Y. 

Send me the Scientific American for the )«ar 1928, Jaauarv to December. Alio tend me November and December, 1927, iiauiei in 
accordance with your offer. Enckwed !■ cheiA (or money order) for 84. 

Name i 

Street and No. 


P.O. 
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vuiiui;, um twrBvii io whom we are 
directly indebted for this method of 
glaM polishlne is Mr. A. W. Everest 
of Pittsfield, Maasae.hueetts. Mr. Ever- 
ert brought with him to “Stellafune" a 
ten-inch mirror which underwent a 
gruelling examination on test objects, 


and although the seeing was only fair, 
it stood up beautifully with bis quarter- 
inch ocular, readily resolving the com- 
ponents of Epsilon Lyrae. 

R. W. Porter, 
le,” Springfield, Vermont. 


Cavalry Colonel Makes Reflecting ' 
Telescope 

T he recent publication of the Scnar- 
TiPic American book "Amateur Tele- 
scope Making,” containing instructions for 
making several types of medium sized 
reflecting telescopes (also lists of manu- 
facturers from whom the materials may be 
purchased) seems to have awakened ever 
spreading interest in this fascinating work. ; 
Here Is a short letter from an army officer | 
who has evidently completed his telescope 



Colonel Moflet and hU home- 
made telescope. The two axes are 
old Ford axles, the brake drums 
being used for the setting circles 


and is satisfied with it. Such an in- 
strument will magnify 100 diameters. 


Telescope editor, Scikntific American 


weather conditions were i 

But here is one. I doubt if you will 
care to use it, as there Is little 
originality in the job. I followed direc- 
tions pretty generally. While the mir- 
ror is clearly not perfect, it is wonder- 
ful what it bring to right in the 
heavens. Have not purchased any mir- 
rors or lenses, but made diagonal and 
eye-pieces myself. Probably will get 
even better results when I see fit to 
bw better accessories. 

The entire cost of reflector and 
mounting complete was just about 
jM dollara. I was rather surprised that 
it could be done for that sum, as that 
WM the proposed expense for the simple 
wooden mounting. 

W. P. Moflet, 

Lieutenant Colonel, Cavalry, 

UnlM Stetes Army. - 
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Our Choice 

OF Recent Books 


FUNDAMENTALS OF 
ASTRONOMY 

By 8. A. Mitchell, Prof. Aetronomy, Unir. of Va. 
C. Q. Abbot, Aim. Sect^ Smlthiontan lint. 

Thia ii a new l^d (tf hvatment of utronomy. 
The anthon have evidently lenaed that moat text 
booki are dnll and that they scare ott the average 
reader. Can astronomy be made interesting and at 
the same time authentic? The authors have proved 
that it can. In fact, it is hardly fair to this book to 
call it a text book. It ia the kind of text book we all 
. wanted when we were in school— one you can actually 
read, not merely study. It ia human, chatty, yet is 
up-to-date and just long enough (300 pages) to cover 
the subject without becoming involved in advanced 
details. The authors even tell an occasional funny 
story on an astronomer. 

0. Van Nostrand Co. 38.16 Postpaid. 

PRACTICAL CHEMISTRY 

By N. H. Black, Asst. Prof. Education, Harvard 
and J. B. Gonant, Aaso. Prof. Chemistry, Harvard. 

A concise and practical treatment with examples 
drawn from daily experience, to stimulate the students’ 
interest concerning the composition and transforma- 
tion of many familiar products. 

The Macmillan Co. 11.96 Postpaid. 

EVERYDAY ELECTRICITY 

By J. R. Lunt 

An elementary exposition of common terms and 
principles affecting the control and use of electricity, 
written in a style and language to appeal to the student 
without previous scientific experience. Well Ulus* 
trated with photographs and diagrams. 

The MaemUlan Co. 32.16 Postpaid. 

BOY’S BOOK OF EXPERIMENTS 


The instinct to inveetigate the everyday phases of 
natural science is stimulated by a book of this kind, 
which begins with very simple apparatus, beco^ng 
more difficult as the experimenter becomes more 
proficient. Even the adult will And it well worth 
study, 

Thomas Y. Crowell Co. 38.16 Postpaid. 


BOWS AND ARROWS 

By James Duff. 

A noticeable revival in archery renders this book 
of special btersst at this time. The author with 
forty yean experience and a thorough ken of the 
history of this (dd art, tells how the best implements 
are made, from the etiection of good bow and arrow 
wood, through to the finesse of target shooting. All 
that one should know of manufacture and performance 
is set forth in moat readable and concise form. 

The Macmillan Co. 32.10 Postpaid. 


THE ADVENTUROUS BOWMAN 


Being the field notes on African Archery which 
record the year spent by the author shooting big game 
in the wilds, as well as the use of bow and arrow by ti)e 
natives. A most unique account of daring and skill 
in a perilous sport. Splendid photographs authenticate 
the text. 

G. P. Puinams Sons 32.65 Postpaid. 

THE PSYCHOLOGY OF 
PERSONALITY 


"At the present time a great revaluation of human 
experience is under way, and the problem of personality 
has become one of the dominant thought centers 
inquiring minds.’’ So writes the author, who in a 
thorough and scholarly manner sets forth a cOnustent 
theory baaed upon modem scientific psychology. 

D. Appleton ft Co. 32.66 Postpaid. 

HISTORY OF THE INCANDES- 
CENT LAMP 

By J. W. Howdl and Henry Schroeder. 

Probably no slngli invention has affected modem 
progress and comfort more than Edison’s discovery of 
the vacuum bulb electric light. It is eminently fitting 
therefore that aff the facts in connection therewith be 
recorded while the correct and accurate data are 
obtainable. Tl)ia hu been done by the authors in a 
most interesting manner. 

The Maqua (hmipany. 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and 
Owners of Trademark Rights 

CONDUCTED BY MILTON WRIGHT 


Go-operadon Among Inventora 
T IKE other bird*, inventor* Bometime* 
^ exhibit a tendency to flock together. 
Their object is mutual aid in protecting, 
developing and promoting their invention*. 
An effort to effect 8uch co-operation i* sug- 
geeted by one of our reader* in the following 
letter; 


“Many an invention ha* never been 
brought to a succeeaful conclusion- 
many an invention has not gone any 
further than juat being thought about 
—many haa died with the death of its 
inventor— all because there has been a 
lack of fund* for experimenting, for 
testing and for perfecting the idea. 

“Would you approve of a handing 
together of men with ideas to overcome 
obstacles? Would you assist these 
same men in co-operating to carry out 
their ideas in accordance with the; fol- 
lowing plan? 

“Bach inventor interested in this proj- 
would pay a fee of 100 dollars for 
. .lie membership. The money thus 
raised would be used for leasing proper- 
ty to be used as a laboratory, machine 
shop, drafting department, club room 
and other facilities. Bach member 
would submit his idea for approval to 
an Advisory Board for criticism and 
recommendations for improvement. 
The inventor would also submit ‘a 
bill of matwial’ which would be_ filled 
from the supply of the organisation at 
cost. The meml)er would then be al- 
lott^ a time for using the machine 
shop, drafting room or laboratory of 
the organisation, and in the course of 
his experiment, uuestions or difficulties 
which might hamper the succeasful 
conclusion of hi* work would be sub- 
mittkl in writing to the Advisory 
Board which would render to him any 
service it would deem best. 

“The organisation would become 
self-supporting after a number of 
members had successfully marketed 
their inventions, for a stipulation would 
have been included in the mem- 
bership agreement, providing that a 
certain percentage of moneys received 
from the sale or lease of patents or 
patented articles would go to the 
organisation. 

^‘Any assistance you can give me or 
anything you can do to start publicity 
for the formation of such an avociation 
of inventora would be deeply appreci- 
ated, not only by the writer, but I 
believe by the numerous persons whom 
it would affect.” 


Such an undertaking as Mr. Rogen 
suggests is interesting and praiseworthy. 
There have been organisations which, on 
the face of them, seem to be very much like 
the organisation in mind. Most of them, 
however, were fake concerns whose princi- 
pal object seemed to be to make as much 
money as possible out inventors. A real 
honest-to-goodness organisation, such as 
he plans, i^ght be feasible, but there is this 
theory which would tend to work against 
It: 

An invmulor uwaVy !« intorsMed th his 
own invention and in nobody's else. The 


mere fact that he lacks equipment in 
perfecting hia idea generally is not an 
obstacle. In fact, one of America's most 
distinguished inventors told us recently 
that he considered it a decided advantage 
for an inventor not to have too much 
equipment at his command. Not only is 
each inventor not interested in other 
inventora, but he is likely to look upon the 
inventions of others as impractical or at 
least not as valuable as his own. As a 
matter of fact, many inventors who would 
join such an orimnisation would be men 
with impractical ideas. 

Refusals do not Imply Lack of Merit 

H OW many an inventor there is whose 
invention is turned down by a big 
corporation, but meets with success when 
the inventor promotes it himself! Such 
is Samuel S. McKnlght, who has just 
won a victory in the courts over the 
D. B. A. Bums Bottling Machine Com- 


pany for the infringement of his patent. 

McKnight invented a crown feed for 
an automatic crown bottling machine 
and obtained a patent which contained 
only one claim. He offered his invention 
to the Crown Cork and Seal Company, 
but the company declined it. At this 
time Burns was foreman of repairs for 
the company. Soon afterwards Burns 
left and founded a concern for the re- 
pair of crown bottling machines. Later, 
when rebuilding certain machines. Bums 
installed in them an improved means for 
delivery of the crowns. It was substan- 
tially similar to McKnight’s in most re- 
spects. McKnight sued the Bums Com- 
pany for infringement. 

Of the value of McKnight’s single 
claim Judge Soper in the Maryland Fed- 
eral District Court says: 

“The evidence proves not only the 
novelty but the utility of the device in 
a crowded art. Troublesome difficulties 
and delays in the delivery of crowns in 


Patents Recently Issued 

Classified Advertising 

Advertisements in this section listed under proper classifications, rate 25e per word each 
insertion: minimum number of words per insertion 24, maximum M. Payments must accom- 
pany each insertion. 

Official copies of any patents listed in this section at ISe each; stale patent number to insure 
receipt of desired patent copy. 


Pertaining to Aeronautics 

WiNU Htrcctobb fob AisraAFT- Which en- 
iiblcg aircraft having two, or more, nuper- 
posed wing surfaces, to vao' *•!>« Rurface 
angles, with the result that the flying speed 
can be varied, at constant engine speed. 
Patent 102B6Z6. A. Tammeo. c/o G. Ca- 
puccio. Via Areenale N. 17, Surin, Italy. 

Abkial Railway— I n the form of a monorail 
vehicle which may be quickly loaded and un- 
loaded, and readily turned to reveree its direction 
eepeeially adapted for short runs. Patent 
1686619. F. P. Archer. 107 No. Franklin St.. 
Wilkes-RaiTP, Pa. 


Pertaining to Apparel 

Gasmbnt— A diaper cover, of water-proof 
material siitted from the waiat band, pro- 
viding a ventilating opening and pennitting 
the cover to be readily placed on a child. 
Patent 1627771. J. H. Uwork, c/o Red 
Raven Rubber Co., 163 Sussex Ave., Newark, 
N. J. 

Tib— So constructed that no matter how 
much subjected to tension, It will resume its 
normal potion when released, and will not 
loM its shape. Patent 1686946. H. B. Mspou. 
% J. M. Green Co., 7 E. 20th St.. New York, 
N. Y. 

Shob Lacb— Wherrin eUstic lacing member* 
are naed slmulatiiig ordinary laces, and inter- 
locking metal neniber* are provided for holding 
the front of tho shoe together. Patent 1S858M. 
M. K. Gilewha. 69 O E. 189 St., New York. N. Y. 


Chemical Proceasn 

FiBsrRooF Composition— F or materiala on 
walls, of such consistency that it may be 
sprayed, the composition comprises of a 
mixture of asbestos, flour, lye, and salt dis- 
solved in water. Patent 1628171. A. 
McIntyre, 261(1 So. 2nd Ave., Billings, Mont. 

Trcatino HYoaocABBON OILS— A process 
whereby hydrocarbon oil is pasted through 
he.Tting colls, vaporised.-and when free hy- 
drogen Introduced for the production of 
water white oil of the gasoline series. 
Patent 1628632. W. L. Coultas, Jr., Sen- 
ford, N. Y. 

Electri^ Devices 

Gas Ionitino Devicb— An electric gts lighter, 
using the ordinary house lighting current, or a 
battery current, designed for automatically 
igniting a gas stove when the burner ie turned 
on. Patent 1636104. S. J. Woods. 10 Bur- 
dick Ave.. Newport, R. I. 

Pbocbr) and Atpabatub for Rbcharcinr 
Maonbtb— Especially designed tor recharging 
magnets that form part of magnetos, at n 
mlnimun cost of electrical energy, and while the 
parts are In their normal position. Patent 
1686941. S. V. Losey, 8745 Dunbarton Rd, 
Detroit. Mich. 

Tilsoraph Tbanbmitter— Movable a rela- 
tively short distance for interruption of the 
circuit to transmit dots, and a slightly 
longer distance In the opposite direction in 
•the tranamiaslon of dwhes. Patent 16S.7- 
819v Yotmgfaleod. Dublin St.. 

Now OrloanSiXal 



existiiiff Rtttonuitk e»i>pliir rnw hln w 
wen obviated and mec h a ni cal parU 
wen eliminated. Practical ancccaa waa 
achieved in a number of factories under 
the supervision of the patentee and also 
in the machines equipp^ with what we 
shall see to be the infringing device 
of ^ defendani.” 

After comparing the two machines 
the court grants an injunction against 
the Bums Company. 

T^emarka io Translation 

W HEN a German Arm some time 
ago applied in Japan for nglstra- 
tion of the trademark "Purit” the Ex- 
aminer refused to nrister it because of 
the prior registration of “Flit” by an 
American firm for the same class of 
goo^ Only after a vigorously fought 
appeal was tiie mark registered over the 
Ktaminer’a objection that the words are 
deceptively similar. 

The sMlarlty lies in the fact that 
when the two words are translated into 
Japanese, "Purit” is spelled “Fu (with 
a dot)-ri-t-to” and "Flit” becomes “Fu- 
ri-t-to.” All of which goes to show that 
a trademark which may be pie in one 
country is applesauce in another. 


Where Delay Proved Fatal 
T\ELAY in applying for a patent often 
is fatal. Such has proved to be the 
case with Cortlandt F. Flake whose ap- 
plication for a patent, after going 
through the Patent Ofllce, Anally has 
1 denied by the Court of Appeals ' 
the District of Columbia. 

The invention in question relates to 
method of preserving fresh citrus fruit 
by treating it with a thin coating oi 
paraiEne dissolved in gasoline or some 
other volatile solvent of paraAlne. Prior 
to the invention, citrus fruits when be- 
ing prepared for market were mechan- 
ically brushed with paraffine as a means 
chieAy of preserving their cclor, but 
were not so coated as to preserve them 
in a fresh condition. 

In the winter of 1916-16, Flake was 
employed in a Florida fruit-packing 
house, and one of his duties was to ad- 
just the blocks of paraAlne so that the 
polishing brushes would take up suffi- 
cient paraAlna to polish the fruit as it 
passed them. 

Flake alleged that the diiBcolties of 
this operation led him to dissolve the 
paraffine in gasoline and pour the solu- 
tion upon Ihe polishing brushes, and 
that as a result of this experience he 
conceived the idea of using such a solu- 
tion for coating the fruit The testi- 
mony discloses that Flake experimented 
along this line, and ffisclosed the sub- 
ject to others. 

Meantime, Rex de Ore HcOill con- 
ceived the invention and reduced it to 
practice it in October, 1920. He moved 
promptly to bring the invention into uas 
in the citrus industry in Florida and 
on January 12, 1921, he applied for a 
patent By a mistake be used the word 
**petrdeum” in his application instead 
of “gasoline,” but the circumstance 
showed Ms promptness. He made a new 
appUcation in November of the same 

the season of 1921-22 Flake bought 
some «f McDill’s jpIteparaUon and used 
it, but it was not until March 1, 1922, 


SClRNirtfio amkhioan 


SouNom Moron— bwUsh the intsimptiea 
ef euneat la the aatenoM. by masoa U the 
setnatlaa ef a ptandhy of annstmas, yrodueas 
power which can be made um of. Patent 1086- 
986. A. F. Qodetroy, 8606 OUve Bt, St loids. 


EtacTaoMAoramo Rslay — Partlealarty 
adapted to usM ta pipe OTfans, the eontacti being 
mounted In a novti nmnner, their removal leav- 
ing ether parte nadiitiubed. Patent 1686609 
A. A. Klaim, Wayneeboro. Park Statioe. Va. 


CotmJNa— An automatic coupling which la. 
cludea meehaoical coupling memben dependent 
lor their eAeetive notion on the holding power 


of an aModated alactro-magnet. Patent 1686- 
U4. W. O. Steveni, Jr. 100 W. 66 St, New 
York, N. Y. 


NorMtauNAMT Diathraoh— Adapted tor nee 
in electric mlerophonee and lecelvani generally, 
permitting the tone vahiee to be tranimitted in 
an extMm^ natural manner. Patent 1687248. 
S. Reiea. c/o Means. Pahicrt, Loubter, Harmaer 
and Bnttner. S. W. 61 Belle Anianceplats 17, 
Beilin, Germany. 


Medical and Surgical Devices 


DiAOKOsno DavtCB— To record the diffetencs 
In temperature between healthy tteaue and 
organic InAammation of intereat to phyaidana, 
aurgeona and diagnoeticiana. Patent No. 
1622887. WiUUm Smith, 63 South Broadway, 
Yonkera, N. Y. 

MamaoinO Dbticb. — Which may be ad- 
Jnited to cauie the rollert to engage the 
fleah with a kneading or Angering action, 
for effecting increased circulation. Patent 
1631792. W. B. Burnley, 6638 Meridian 
St., Los Angeles, Calif. 

Bomb Ciakp— A n instrument with which the 
taro aectione of a broken bone may be held in 
properly aligned podtion, until the ordinarily 
Uiwd planter cast hardens. Patent 1686187. 
C. £. Multena, 99 Washington Ave., Albany, 
N. Y. 


Muaica! Devices 


Mvsicai. Instbumsnt. — A wind Instrument 
of the all-metal type, in which vibrating 
reeds or similar devices are eliminated, 
played in the manner of • harmonica. Pat- 
ent 1681868. W. HanseU, 88rd A 8rd Avs, 
Brooklyn, N, Y. 

Banjo. — With novel mesne for canting 
the tone to have a clear, metallic ring, and 
for sotting frea the sound waves by a sound 
redacting member. Patent 1631293. H. 
H. SUngerland, c/o Slingerland Banjo Co., 
1815 Orchard St, Chicago, 111. 

Rabkonica— An attachment for harmonicas 
of aoBveational construction, having msaas for 
controUlng the vdume of mude, also esrving 
aa a handle for aapporting the instrument 
Patent 1687889. W. & Yates, Msnittm Cola 

CipHBRLBa Dsnea roa Pifb Oboanb.— B y 
means of which an entire chest may be 
thrown out of action should one of the pipes 
in said cbeet ponttnue to sound, thus produc- 
ing a eiphsr. Patent 1632867. G. H. Xloehs, 
e/o United States Pips Organ Cq., Crum 
Lynns, Fa. 


Of Ititarcst to Famun 


Cotton. Phsib— I n which the drums have 
ra^Ual picking dngars driven by aoval eoastastly 
mtahing fsata, eaaihr eoetroUed, ddiig away 
wtth ^ and pvdlsya. Patent 1686161. H. N. 
Berry, c/o B. A. Gamble, Greenly Bldg., Onen- 
vOe, MWadppi. 


Of Getunl Interest 


CncK PaoTBCroa.— A device Inclndsd la 
an ordinary pocket knife, for tooglwnlBg a 
porilion of tbs paper after writing a eksek. 
Patent 1881868. S. I. Harris, Pnnte Oorda, 



that Flaks iqipHad for a patant He 
allagid eoBcaption, reduction to practice 
sad disclosure as early aa January, 1916. 
In denying his application and award- 
ing priority to McDill, the court. Chief 
Jttd^ Martin writing the opinion, de- 
clares; 

“The exaiulnar of interferences held 
upon the evidence that Flake'a experi- 
ntents wars not regarded by him aa a 
reduction to practice, but were desul- 
tory, and in legal contemplatir- 
abandoned experiments; that he did not 
show diligence from October, 1920, when 
McDin entered the field, until hia 
(Flake's) filing date; and that be is 
not entitled to prevaiL 

“Wo agree with this ___ 

the reawms stated by the examiner, 
which need not be further repeated 
here." 


Inventiont for Unde Sam 


“^AN you advise me how I can get in 
^ touch with the maw who hudlee 
inventions for the govemmentT I have 
an invention which is of no use to anyone 
except the government itaelf. I know it is 
practical and I have seen where it is need^ 
After seeing how much money ia lost 
because of the lack of such an invention 
aa mine, 1 am convinced that this invention 
will save the government approximately, 
1.000,000 dollars every three to five years.” 

So writea an Inventor to the editor of 
this dejiartment. What his invention is 
he doee not say. His letter will serve, 
however, aa a text for a little diacouree 
on a phase of marketing inventions about 
which many inventors are a bit buy. 

There la no individual, committee, 
bureau or apney whose purpose ia to 
accept invuntiona generally on behalf of the 
government. Aa a rule, the government 
doee not buy inventions. There are a few 
uoeptiona to this rule; such sn exception 
might occur in the case of a new type of 
anti-aircraft gun or a piece of apparatus 
used In the manufacture of paper money- 
cases where it would be desinble to pr»' 
vent others from using the invention. 

Usually, however, Ue government hu 
no interest in acquiring a patent. This, 
we believe, is entirely logical. Let us as- 
sume that the invention in question is a 
stamp-cancelling machine which would nve 
the poet offices many thousands of dollars 



offices throughout the country. Should 
he buy the patent? He should not. 

A patent ia a monopoly. It rivet to the 
owner the right to prevent other persona 
from making, aaUlngijw using the invention 
to wMch it applies. The government ia not 
interested in preveptl^ others from 


benefitting themsslves or their badnesses. 
The stamp-cancelling machine might be 
adapted to cancelling ohecke in a bank, 
'llie government would not want tojae- 
vent ^ banka from pwfonning a neeeMary 
oparatioB taore cheaply and efficiently. 

Does t^ aoond discouraging for la- 
venton? Not at all. Tba govaniaaent 
buys equipment Dorn manufacturera. Sell 
your patent to tiie maaafacturer or lease 
it to hhn OB a royalty baaia. Ha geti Ma 
profit firom the goyerment; the inventw 
gete hit than from the-manufaetutegi;. It 
worla out Just aa wstl Jer tha invantor 
as if the govemiaent )|itirdi«M4 tka iataa- 
gible patnt ri|JblB vbim ohe panmi and 
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Extdviom-Lm Attachment for Laocrrr. 
- -For lupportlng a Udder flnnljr on a level 
surface, or to prevent slipping on an in- 
clined or irregular surface of a roof. Pat- 
ent 1631613. F. F. Berry, Box 437, Concord, 
N. H. 

Bale-Band Buckle. — Especially adapted 
for use In firmly and securely holding bands 
around cotton bales, but also adapted for 
tying bands around othor commodities. Pat- 
ent 1631402. T. J. M. Daly, c/o S. E. 
Compress A Warehouse Co., Atlanta, Co. 

SPRING Cup Binding Port— One operation 
manufacture. Takes all Tips. Wires inserted 
with one hand. Not necessary to sever con- 
tinnous leads. Patent inOSOOS. 1). A. Parrott, 
73 Orchard Park Blvd., Toronto, Canada. 

Cigarette Case— Which can be stamped 
with one die, from one piece of leather or 
meUl, adapt^ to form a case as well ae 
holder for lighter. Patent 1628690. D. 
W. Greene, c/o Mux K. Bernhardt, 127 W. 
80th St., New York, N. Y. 

Bottle-stopper Seal— Wherein means are 
presented for destroying the label before 
the stopper can be removed, and positively 
indicate that the battle has been opened. 
Patent 1628666. H. G. Pepino, 236 Ditmars 
Ave., Astoria, L. I., N. Y. 

WlO FOR Dolib — The principal part of 
which may be formed from a straight flexi- 
ble structure capable of being distorted un- 
til it fits the head. Patent 162R691. P. 
Harrii, 102 WooaUr St., New York, N. Y. 

Cigar Cutter — Comprising a receiving 
member, and a cutting or perforating mem- 
ber, which automatically functions to cut the 
Clear end. Patent 1628670. T. H. Ander- 
lax E. Bernhardt, 127 W. 30th 
ork, N. Y. 

Copfee-fot— O f the percuUtor type, which 
operates to perculate and simultaneously 
filter the coffee, preventing burning of the 
finer grains, and leaving u greatly clarified 
liquid. Patent 1624606. P. E. I-ane, 1357 
9th St., Douglaa, Arizonu. 


DlSPaNHINO-CONTAINEB SEAUNG DRVICB— 
Having means for preventing suprioua refilling, 
whereby when the eenl has been broken a 
special closure plug prevents spilling of con- 
tents. Patent 1686122. C. D. Henriquos, 62 
Chatsworth Ave., Lorrhmont, N. Y. 

Ovbrjackbt for Mouxi— Intended to be 
fitted over a sand mold after removal of 
usual flask to prevent bursting out of the 
molten metal. Patent 1635074. A. Diehl, 
c/o G. U. Smith, Atty, 407 Bushnell Bldg., 
Springfield, Ohio. 

Window Sbal— For preventing the entrance 
of cold air, or dust between the meeting rafia of 
the sashm, and between tho sashet and the 
frame, without weather strips. Patent 1635078. 

A. C. Enochs, 401 Scott Thompson Bldg., 
Oklahoma City, Okie. 


Hardware and Tools 


Gutter Hanger — For sappuiiing gutters 
adjacent the root, by not only embracing 
the gutter bottom exterior, but for strad- 
dling the top of the trough. Patent 16622 
(Reissue) C. Meunier, c/o C. A. M. Mtg, 
Co., Great Neck, L. 1., N. Y. 

Fur Stretching akh Nailing Dsvicte — 
A portable device for effecting the stretching 
and nailing of the fur, or skin, to conform 
to the outline of a coat pattern. Patent 
1623688. S Friedman, c/o Reliable Machine 
Works, 238 Eagle Avo., Brooklyn, N. Y. 

Door-Holding Devicr— For holding doors 
and similiar closures in open or partially 
open position, may be awung to and fro and 
secured in inactive position when 
use. Patent 1626007. C. B. 

5019 Vi Nonets Ave., Los Angeles, C».. 

Expanrivb Drill Bit for Cabib Toou 
AND the Likb— Which may be operated ae an 
underreamer for reaming a hole already drilled 
under a casing to such size that the easing will 
freely pass. Patent 1637268. J. P. Miller, 
Houma, Isi. 

I'ATOR— A grapple or lifting book (or 
hoisting rods or other objects, securely holding 
them although they may be easily associated 


cally locking against accidental movement. 
Patent 1628666. A. 3. Rosell, 206 So. Ox- 
ford St., Brooklyn, N. Y. 

Multiple Bending Apfaratub— E tpedally 
designed for the double bonding of rein- 
forcing rods Used in cement structures, ad- 
justable for varying the configuration of 
the bends. Patent 1628681. F. J. L. 
Dinkel, 817 Madison Ave., North Bergen, 
N. J. 

Try Cock— W hich combines means with 
the appurtenances of a cock for preventing 
accidental separation of the valve control 
and parts connected herewith. Patent 
1623606. W. E. Williams, 62 Front St., 
New York, N. Y. 

Packing Ring. — Capable of contractile ad- 
justment so that the ring works constantly 
on any or all points of the periphery of u 
rod. Patent 1631664. 0. Stoffel, c/o 

Wm. Psterson, 311 35th St, Woocliff, West 
New York, N. J. 

Fabric-Testing Machine.— W ith means 
for snbjecting a piece of fabric to frictional 
action so that comparative tests as to wear- 
resisting qualities may be made. Patent 
1632691. C. L. Dennis, 41 Union Square, 
New York, N. Y. 

Change-Returning Device. — Operable by 
the pressure of a button indicating the num- 
ber of units sold, and a second button In- 
dicating the amount of money deposited. 
Patent 1631320. t. B. Nordlund, 1096 Mis- 
sion St., San Francisco, Calif. 

t^oMBiNEO Coal Stoker and Burner.— 
Which affords facilities for feeding coal to 


cTair, 313 W. Granite St., Butte, Moui.. 

Coin -Controlled Lock.— For application 
to a door of a pay-us-you-enter compartment, 
when the compartment is in use the last 
coin inserted is visible. Patent 1633411. 
F. W. Eassler, 1343 Bayard Ave., St. Louis, 

MU. 

Ditching Machine.— For cutting tempe- 
rary irrigation ditches of any desired width 


suiteil for attachment so bent poies or other 
locations where nails might be undesirable 
or damage the pole. Patent 1028623. L. 
Jonnes, Cireleville, Ohio. 

Mortar-Applying Device— Designed to 
facilitate the manual application of mortar 
to the connecting ends of pipe sections, 
particularly pipes for irrigation purposes, 
forming a liquid-tight joint. Patent 1626- 
972. A. H. Sanders, 342 North Vista Bon- 
ita Ave., Glendora, Oulif. 


Ink Dibpbnsbr- For printer’s ink, effec- 
tively protecting the ink against evaporation 
when not in use, and manually operable to 
dispense ink In any quantity. Patent 1682473 
W. R. Greenland, 2064 Cambridge St., Los 
AngeloR, Calif. 

Crate — A crate structure having a slatted 
bottom, and a hanger and brace element which 
rigidly support the bottom in proper position 
to the body. Patent 1636133. J. F. Maurer, 
Jr. Woodellff, North Bergen, N. J. 


Monogram- Made up of separate letters 
readily association to constitute an apparently 
solid monogram, without special skill or special 
tools, adapted for automobiles, or other uses. 
Patent 1636077. J. E. Enklne, 21st St and 
Talleyrand Ave., Jacksonville, Fla. 


Link Pvu,by — F or clothes lines, formed of 
rust-proof materials, and mounted in a cylindri- 
cal houstng ready (or uss at all times. Patent 
1686145. A. W. Taylor, 626 Jenkins Ave., 
Pechville, Pa. 


Spray — The fluid supply pipe forming a bap 
in which R supply will be maintRln^ thus 
•avlnf power, tte device may be used for liquid 
ot powdered iawetiddw. Patent 1635069, 
A. 0. Bulls VtUegas 28 Y 26, HevanR, Cubs. 


B. Woods, Holdenvfile, Ohla. 

Katuhbt Drill— Which can be operated in a 
place of a relatively slight ares, and can be ad- 
justed to turn the tool in either of two opposite 
directions. Patent 1636882. H. W. Barbour, 
New Bern, N. C. 


Machines and Mechanical Devices 


Dibh- - Especially adapted for Bevelling Anidas 
and Flanging Plates and Bare CULD. can be 
fitted to Punching Machine or Uydrsulic Press. 
Patent 1638744. Geo. Hughes 411 Palmer Ave., 
Maywood, New Jersey. 

Device for Finishing Concrete Surfaces 
— For rolling flat surfaces in such manner 
that the coarse material is forced below, en- 
abling the lurface to be smoothly finished 
without extra top layer. Patent 1623142. 

C. S. Walsh, 637 Progress Peace, Los An- 
geles, Cal. 

Aitomatic Belt Guide— W ith aovel auto- 
matic weans for returning the belt to a cen- 
tral poeition should it move sidewise no 
matter which direction the conveyer is run- 
ning. Patent 1628616. B. Ross, 6219 Ken- 
wood Ave., Chicago, IlL 

On, PUMFS — Having two or more pumping 
units operating in such s manner os to pre- 
vent sand or other solidi from settling in 
or on the velvae. Patent 1626031. L. P. 
Keeselmen, 206 La Verne Ave., Long Beach, 
California. 

COUNTIRWBiaRTBn SIDEWALK Elevatob— 
For hoisting ashes or tranafering merchan- 
dise from the eideweBc to a basement, may 
be entirely operated by one man, antomati- 


neousiy, and shaping the ditches to require 
contour. Patent 1632303. J. G. Llndemui 
119 So. First St., Yakima, Wash. 

Display Sign and Method of Producin 
THE SAME-'Tfac device may be used to die 
play pictures having the effect of movemen 
either in part, or in whole, in show window 
or out of doors. Patent 1084174. S. Cornet 
Recce, Kuns. 

Coal-Spout- Operating Device — Which au 
tomatirally moves the down spout of a coe 
bunker through an oscellatory path ove 
the feed trough of a boiler, furnace or th 
like. Patent 1633914. G. M. Wutxler, 34 S< 
Elmwood Ave., Waukegan, III. 

Sawmill Setwork— For nso in connectio 
with saw mill carriages. In adjusting th 
knees or head blocks so that the saw wi 


Box 675, Fort Bragg, Calif. 

.‘lACKiNG, Packing and Mixing MACfDNB— 
Wherein molasses is mixed with cotton seod 
hulls, or ground hay, during the pscldng opera- 
tion, in such manner as to thoroughly inoorporato 
the molaaees and other material. Patent 1686- 
986. M. Gotten, 2283 Flarbert Ave., Memi^is, 
Than. 

ijqfUiD-MBAauRiNO Attachmxnt for Tanks 
—An attachment adapted for use in subtor- 
ranean storage tanks by wblidi the amount of 
liquid can be determined without the nrrneiltjr 
of luwering measuring rods. Patent 16S4608. 
J. E. Boegen, 1662 West WuUngton Bhrd.. Loa 
Angeles, Csltf. 

; Lathe Chuck- In which the jaws ot the 
chuck ure moved slmultaiiMiisly by • handle, 
living iieater gripping action than the ordinary 



^IB. 


« Motan asMi Their Accaeurfae 


BOTA»y EMOon — Inelodiac e plnrality of 
Rieoately aliapod eyllnden operetod throngh 
BuUUting anni, Um aim* In turn being 

>ntrpll*d by oa^Utiag lerar* carrying rol- 
■ 1. Patent 
1, S. D. 

iNTCaNAI^ 

chip propolilon, 
by tbe reaeUon of water contained within 
propoUlng tube* and flowing out o( them 
nndkr the action of eompreeaed air. Patent 
10B1T8S. 0. Angeltnl, e/o Banana * Zan- 

ardo, 9 Via Due Manwlll, Borne, Italy. 

Chabos-Fobmino Banca roa iNTxairAL 
CoHauiTiON ENOiNsa.— Eipedally daaignad 
for tt«e on motor vehiclu, to Inereaae the 
mileage per gallon of gasoline and decrease 
the formation of carbon in the engine. Pat- 
ent 1681862. E. C. Colliard, Arcade, N. Y. 

SpgiD-BwDCTioM Mkhanuii.— I nterposed 
between the main crank shaft and counter 
shaft of an inurnal combustion engine for 
controlling the operation of the rotary valve. 
PaUat 1631739. A. J. Krause, 1408 E. 2S 
St., Cleveland, Ohio. 

SPAax Pluo.— W hich affords means for 
really disassociating the parts for tbe pur- 
pose of cleaning and renewing, and reduces 
to a minimum the formation of carbon. 
Patent 1683436. E. N. and F. 0. de Alcoeer, 
c/o F. 0. de Alcocer, 2413 Ellendala Place, 
Los Angeles, Calif. 

Engini Valvs— W hich is noiseleu in oper- 
ation, will eliminate tappets and springs, 
increase tbe efllciency of tbe engine, and 
eliminate the necessity of regrinding. Pat- 
ent 1638694. A. E. Colchester, 69 King St., 
Dorchester, Mess. 

Rotary Valvb— W ith a pacUng ring di- 
agonally arranged around the ^ue cylinder and 
extending across the transverse plane of the 
enyitte parts to prevent leskage. Patent 
1636963. C. H. Seifert. 166 Front St., Uemp- 
rtoad. L. I., N. Y. 


Rallwaya stud their Acceaaortca 


Latrrai^motion Brarino por Journal 
BOXEB— A renewable railway journal box for 
supporting a lateral motion bearing of relatively 
soft material, so that the wheel may turn without 
appreciable friction. Patent 1636124. A. F. 
Hoegg, 217 Kline St., Weatherly, Pa. 

Opkratino Mbchanism por DmioiBLa Heao- 
UOHin- Which will automatically tilt the head- 
light of a locomotive to follow the roadway 
when rounding a curve, but will maintain the nor- 
mal potion on straight line*. Patent 1636097. 
T. P. Salley, 188 Clarkson Ave., Brooklyn, N. Y. 


PertalnliiB to Rnerwatton 


BAWsr-r- Glovb.— A flelder’s glove, having 
flexible and automatically adjustable con- 
nection between the back portion of certain 
Angers, and the thumb and adjacent Anger. 
Patent 1631735. P. and B. Kennedy, c/o 
Ken-Wel Sporting Good* Co., Oloversvllle, 
N. Y. 

HovASU Frator* FiQimi Toy.— O f the 
jack o’ lantern type which has novel movable 
parts, the device can be held and operated 
by one hand. Patent 1632272. J. L. Cent- 
livere, 811 It Second St., Laramie, Wyeming. 

Tot.— Including a driving motor for actu- 
ating a wheel on which toy cart art ina- 
pandtd, and meant for controlUng the oper- 
ation at a rabitantially uniform ipood. 
Fatant 1688496. C. B. Bichardson, Simp- 
aonvUisi 8> C. 

BnMnim AyrARATVS.1— Cmpriaing tlaaUe 
Mtabera ««orp«aad in atrip form to that 


SCIKKTirH AMKRiOAH 


dMy can bo varlad at.wUl, and ratalnad by 
a p^ of hand grip xansUta. Pataat 1688- 
1<4. B. B. Not, 788 Ko. Anbnndala, Mem- 
phla, TeAn. 


Clock-Oul Gakr— S lmnlatlng tba fact of 
a clock wltk movabla haada, and numbera 
from 1 to 12, tha ipaoet Including, ‘hiursery 
rhymes,” for ebUdren leerning tbo method 
of telling time. Patent 1684197. G. Kant, 
e/o John McKey, Nosrton Center, Maai. 


Play-Ball Cotrbino— M ore particularly 
for inflated balli, composed of particolor 
Mnes, and forming a perfect sphere of 
supplemental gores of laitabla material, 
such aa mbbarlxad fabric. Patent 1684146. 
B. L. Henry. Imperial Hotel, Broadway and 
81st St., Now York, N. Y. 


PwrtainlnB to Vehldas 


Closure-Cap Lock.— P articnlarly uaaful in 
eonnaction with tank trucks carrying in- 
flammabla inatarial, means being .provided 
for attaching a gronndlng lead to diieharge 
static eloetrldty from the tank. Patent 1688- 
218. F. A. MeOonaid and F. G. Welke, 1688 
Eleventh Ave., Son Franrieco, Calif. 

Attaohiirnt or Motok-Vrhicli Boas 
S ramco— Appreciable to springa which are 
hingedly attached either direct to the vehicle 
frame or to the axle, or a bracket, at wait 
as by meana oi a shackle. Patent 1684168. 
D. Robertson, e/o CoUison A Co., 488 Collins 
St., Melbourne, Australia. 

CuaRioNiNo Means for Tiltabli Avto- 
MOBILB SSATB — ^Adapted to support the rear 
and of "jump" seats of the coach type of 
automobile, the cushion may be easily re- 
moved or replaced. Patent 1633697. C. C. 
Davis and G. I. Clark. Box B. 4, e/o Ed- 
mars. West Palm Beach, Fla. 

Flixisle SroTTBR POR Bbpairing Tire Cas- 
inos. — Which accommodotes itself to tbe 
vsiious contours presented in tha work, ond 
will bring about uniform oven contact with 
the place to be repaired. Patent 1632661. 
£. A. Hubbard, 206 East Railroad Ave., 
Flagstaff, Ariiona. 

Attacbhbnt pot Tractors, — Which per- 
ihe operator to steer with one foot, thus 
be is relieved of hand driving and per- 
mitted undivided attention to operating the 
plow. Patent 1682811. L. S. Phelps, R. F. D. 
No. 4, Box 18, Watseka, III. 

Display Device. — For projecting tbe li- 
cense number upon the rear of a vehicle at 
night, using tha vehicle body oa a seraon, 
conveniently attached to various typos of 
cars. Patent 1682607. A. H. Kogge, 666 
South Main St., Hlghtstown, N. J. 


Tug BtnUHM Corr.— Having a tlwpi 
awfaca aabatanttally trlaa|(ttlar in exota * 
tfam, which may ba rtmoved from the t... 


et. Potani 
B. OaMattla, o/o Mnnn, Andarr 
ton A Mnnn, 24 W. 40th St., New York, K " 


Combined Licrnsb-Platr and Iurntipica- 
tion-Caed HoiDRR^Ineluding the name of 
the owner, the make of car, etc., and will 
alao serve to. prevent tha switching of the 
plate from one vehicle to another. Patent 
1633414. A. G. Urenx, 2408 Battery St., 
Little Rock, Ark. 

DiaraiBLa HEADUenr.— More particularly 
ralating to . an auxiliary headlamp or apot 
light for use in conjunction with the main 
stationary haadlighta, but swinging with tba 
steering wheeU. Patent 1688442. 8. P. 

Foater, e/o John S. Wrinkle, Volunteer Stats 
Like Bldg., Chattanoogs, Tenn. 


Braxino op Motor and Othi* Vihi ol w — 
Which givea braking action iu maximum 
intenaity at high apeed, preventa wedging 
of tbe wheels, and varies the action ac- 
cording to the type of wheel, Patent 1684186. 
P. Ballot, e/o Oflict Picard 97 Bna St 
Laxare, Paria, France. 

Dbyrctometes— Employing a dial and a 
movable hand for aeeurataly indicating tbe 
temperature of the water within the radi- 
ator of an automobile. Patent 1688980. H. 
H. Dudley, 816 Southern R. R. Bldg., Gln- 
einnatl, Ohi9. 


DMlflns 


DEbioh poa A Combined Ash Receivse and 
Match Box.— PAtent 72803. A. W. Rosen, 
610 Broadway, New York, N. Y, 

Design por a DRESSr-Pstent 72792. T. 
Davis, c/o Franklin Simon A Co., 88th St 
A 5th Ave., New York, N. Y. 

design por a Shoi.— T he Inventor has been 
granted three patents for ornamental de- 
signs for shoes. Patents 72788, 72780, and 
72701. T. Davit, e/o Franklin Simon Co., 
SSth St. and 6th Aye., New York, N. Y. 

Drsion For A Drhrr— Patent 78018. Maude 
Siege],, c/o FroDklin Simon ft Co., 88th St ft 
5th Ava.. New York, N. Y. 

Drsion for a Containrr por Tablr Srb- 
VICB— Patent 72936. P. L. Ebarla, 671A 
Natoma St, San Francisco, Calif. 

DanoN for an Bijectric Lamp— Patent 
72997. M. Gordon, 6019 Wintbrop Ava., 
Chicago, m. 

Dbbion for a Drrss— Patent 78011. M. 
Roebaa, c/o David Cyrstal Inc., 1861 Broadway, 
New York, N. Y. 


Lock pob Automobiles. -For opening and 
closing tha ignition circuit, readily operated . 
by on authorUed person, while an unauthor- 
ised person would lock the same against 
functioning. Patent 1632676. R. Aiflsi, 
2248— 83rd St., Brooklyn, N. Y. 

LusaicATiNo Drvicr for Vehicle Springs. 
—Which includea a raaervoir and oil distrib- 
uting units intartabla between the leaves of 
a spring, and a conduit for automaticBny 
condnetlng oil. Patent 1830581. W. K. 
Riley, 626 Mortimer Ave., Huntington Park, 
Calif, 


DnaioN FOR A Dbrss— P atent 78001. R. 
Lemoine, c/o David Crystal Inc., 1861 Broad- 
way, New York, N. Y. 


Drsion roB a Dribs— P atent 78071. T. 
Davis, c/o FYankHn Simon ft Co., 6th Ava ft 
asth St, New York, N. Y. 

Design foe Goblet or Similar knuuMr- 
Pstant 72988. E. C. Schrader o/o E^omy 
GUi* Co., Mergnntown, W. Vs. 


Design for a Vanity Care— Patent 78- . 
941. M. C. de Botslho, c/o Products Bartla, 
120 W. 42nd St, New York, N. Y. 


Hydbauuc Brake.— Permitting a braking 
action to ba ebtalned regardltss of tha 
dlraerion of Totation of the rotor, and for 
permOnently locking the rotor against ro- 
tation. Patent 1681800. F. Dotech, Wait- 
mordatid Ave, ft Intervale St., White Plaint, 
N. y. 


Dwon for a Lamp.— P ataat 78860. J. T. 
Jarnt, e/o Sun-Ray Lighting Produeta Co, 
119 Lafayatta St, New York, N. Y. 


Design foe a CLcmL— Patent 
Statnbergar, e/o Btalnberger I 
Ave, New York, N. Y. 


Ponm-TRANBMUSION MECHANISM FOR MO- 
TOR .ViBieLn-r-Constructad so that two 
axels may be drivsa timultansouly In one 
direction or iR oppoaita directions, or one 
aoction driven wUl* the other remaina sta- 
ttononr. Patent 1631887. O. M. Stoat, 
Xoata 1, Orlaxrold, Iowa. 


Dwgn warn a SmoxbIb Stand or tbr Iaxk 
— P atent 72902. C. P. Knapp, 116 W. ftHli 
St, New York, K. Y. 

‘DtStON for a PaDISITAL 0ft 'Itt Lbtft.^' 
Pntant 72910. E. T, Patanonborg, e/o J. B. 
P^a^ig|B 0OU, 08 W. Sath si, Hair- 
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they are sxiagged to the q>ar>tree. The heavy logs swiftly 
lift^ and dropped upon cars and trudcs. That’s a motQr> 
ixedyarder and loader in actioo. 


That’s G-E Motorized Power— logging in the O-B way. 


TUrtr^ per <ant of the 


bp to the fHKtKm of • 
bonepower, to aU types of 
indoitrlal mochlaeo wd 
hooeohold oppluuiGco* 


Ooaeml JMetrfe Ooonaay 
Sohmmeltdr.HY 
SMm OOomm PHaelptiabM 


The strains are terrific. What of emergencies far firom 
dvihzation? G-E service stands behind all G-E motors 
and control equipment, wherever mstalled; this means 
that even in t^ woods a very short time separates G-E 
equipment from the nearest G-E Service Shop. 


Ai»i so it is in ev^ industry. There are G-E motors, the 
aoobmpanymg O-B control equipment and G-E service, 
for the oonvlete range of industrial power needs. 



btorizedihnver 

-fitted to aaenf veed 


GENERAL ELECTKIC 





P ACKARD requires in uphobtery ajl that velours. These are immediately avaibble. 

modem science can add to the ancient From them the Packard Eight buyer may 

choose with the assurance that they rep- 
resent not only perfect workmanship but 
exquisite taste. 

' For those desiring the individuality of 
custom bodies and special upholstery, 
Packard quickly procures tapestry, needle^ 
point — any fabric 

appropriate broad- jp which the most ex- 


ACKARD requires in uphobtery aJl that 
modem science can add to the ancient 
art of textile weaving. Skilled specialists 
select the finest fabrics from the looms of 
Europe and America. Quality first, then 
beauty of color and design are considered. 

From the whole world of materials open to 
its choice Packard has selected the most 
beautiful, durable and 


cloths, silks and 


acting buyer wishes. 


ASK THB MAM WHO OWNS .ONE 




Camels— so mellow, mild and unfailingly good 

MODERN, particular smokers, it is EXunestic tobaccos that Nature’s sunny 
your insistence upon the best that fields produce. And a blending that 
makes Camel lead all other dgarettes. brings these inimitable flavors and (ra- 
You are hard to please. In the true grances to the delighted taste of the 
spirit of the modem age, you look for smoker. Really, there is no other 
until you find value supreme in a dga- smoke like Camel. No other can be 
rette. And it is diis unremitting seardi so everlastingly good, 
for quality that puts Camel over- If your taste calls for the enchant 
whelmingly first. ment pf the fittest, just try Camels. 

ForCamelcombindaUthdliiMrirtues Always tasteful and smooth. Always 
so ittdi^Mmsable to die cool, saddyiag so mellqw and mild, 
smoke. The choioeM Turidsh and a Cameir 


) 


R. J. REYNOLDS TOBACCO COMPANY, WINSTON-SALEM, N. C. 




ARE HUMAN “ENGINES” EFFICIENT? 

BY DR. PAUL R. HEYL 


EVOLUTION OF THE HUMAN EYE 
WHAT IS NEW IN RADIO? 





THE ANCIENT ART OF TURNING 

IS A MODERN FIELD FOR SKF* BEARINGS 


G O back to the dawn of Chrutianity 
. if you would find theday when men 
[ fint whirled wood bet«^n the two 
pivota of the fint primitive lathe 
and applied crude cutting took to produce 
a rounoed surface. Go back beyond the day 
of Pliny to the time adien the potter’s whed 
came into existence, for even that was a 
kind of lathe. 

And so, when we remember that this, the 


fint of all machine tools, has survived the 
tests and the needs of centuries, it is just a bit 
gratifying to know that the modem lathes 
and machine took of today, invariably, are 
equipped with BKP Anti-Friction Bear- 
ings. It is, we take it, just another tribute 
to the never-varying quality of the bearings 
that are product by the world-wide organ- 
isation of mines, laboratories, plants and 
men that IS BKP. 


Smct thrrt it pnetkaUy no Monty m tic •world that hat not tolrcd 
tooK of it! friction tnbUmt with BKP Braringj, it itjastfouiUc 
that yon, too, mtdd increase production, decrease pnduction costs and, 
in genenil, add to plant efficiency by eonsnlting BKP dnH- 
Friction Eagineen. IrriK to BKP lndnstriet,lnc. today. 
BKP INDUSTRIES, Inc., ^Eotty^thSatM , NewYorkCitK 
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Bearings ' 


SKF 

Put*; the 
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^ in the O 
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An Offer You Can’t Afford to Miss! 


'T^Hni tot new mamls m the wwld 
X toclaywludi, seen with mqumng eyes, 
cai laake or rebuke your life It is pre- 
otdy because of dus dMt every mtelli^t 
uian and woman needs dus new Bn- 

The Very Latest 

BRITANNICA 

in the 

New Form for Family Use 

For sriwrt time only, YOU am get tite vay 
laieK Bntinttica m the popidar NEW 
FORM ftir FAMILY USB. tt • Otar Saav 
tf 40% IS compaicd wtth the higher priced 
Csiwbndge Ihuc 

llus tremendoiu reducuoo in pric e u now 
potstUe becevue the popular NEW FORM 
tat Family Use i> prmted from the tame 
ubnaeat pfata as the higher priced Cambridge 
Isaoe. and the 3a vahimea are bound aa id 
(a tola » t cover) 



T he mass of human knowledge, to 
which new facts ate being added every 
day, is so enormous that no one man can 
ever hope to con^Mss half of tt Mudiof 
this vitally important information u not 
available at all outside of the Bntannica 

Handsome Bookcase 

FREE 

While this Offer Lasts 

If You Act Quickly we will mdude with 
each set of the new Bntannica piirchaaed m 
die NEW FORM for FAMILY USB a Hud 
acme Bootawe w rich mahogany fimdi with 
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Soap 

W E have all met people who deride 
science. Scientists amuse them. 
Scientists do queer things and have such 
queer idem. They make queer mistakes 
and— well they’re just a little queer them- 
selves, you know. 

A man harangued one of our editors in 
that vein the other day, for half an hour, 
while both rode to New York on a com- 
muters' train, crossed on a ferry, rode 
again in a subway, "The world would 
have been better off without it," he said, 
summing up agunst science. -And almost 
in the same breath he “knocked" the sub- 
way for bdng slow. 

That man Uvea in a house that without 
the benefits of aeieuce would have been a 
dimly-lighted hovel, he travels on trains 
made p^ble only by science, and, we 
noted, conversed about the enjoyment of 
his r^o (no science, no radio), his car 
(ditto), mentioned making a ‘phone call 
(science), wore giasses fitted by science, 
and was literally surrounded by the re- 
sults of science, of whose benefits and sig- 
nificance he never took time to reckon. 
And there are lota more like him. 

Wo wished that, for a day, we could have 
alxfiiahed the conquests of science and set 
him back in the Ages of Faith, the early 
Middle Ages. He couldn't even get hb 
face clean. Soap b a product of sdencel 

Bunk 

W E received the other day a frantic 
letter of inquiry. "Is it true.” we 
were apprehensively asked, “that the 
Scimiric American has weakened in its 
former stand against the Electronic Re- 
actions of Abrams and the technique of 
the Abrams OscOlocIast?" 

Our reply was “No, we have not weak- 
ened— we are still unable to see the 
light." Unregenerate, we still regard the 
E. R. A. and the oscilloclast or ‘Abrams 
Boa’ u bunk.” 

And, BO to speak, "that's that.” 

Hsn-nnd-c^^ 

/”\NCE again tradition has received the 
indorsement of science. After ten 
years' esperiments in which 4000 alboin 
rats hare been fed, the Department of 
Agriculture reports that ham and eggs are 
an ideal food combination. 

“The work has riiown lean pork to be 
rich in vitamin B, but, on the other band, 
low in the fat-soluble vitamin A,” Ralph 
Hoagiand, biochemist in the Bureau <A 
Animal Industry, finds. “But when one 
considers that so many pork products are 
commonly eaten with eggs, which are 
rather low in vitamin B but rich in vitamin 
A, the nutritive value of the combination 
is apparent. Thus, meab containing ham 
'con and eggs, furnish a 
these two Important food 
fat, protein, mhterab and 
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Hair 

OUMAN-HAIR Imports from Chins 
AA hsve been increasing steadily since 
the first of the year. In January ship- 
ments were 21,884 pounds. By April they 
had more than doubled; 69,438 pounds 
valued at 20,110 dollars were received. 

Does thb mean our wives are going back 
to long hab and are about to use awitchea 
in the growing pwiod? Have they been 
concealing sontething from us? 

Egypt 

'T'HBY have been taking a census in 
* Egypt. Its object is explained as 
follows: "The purpose of the old census 
was to learn how the people could better 
serve the state; that of tte present eentus 
is to determine bow the state may better 
serve the people.” 

Not <m]y all of the dwriling housei, but 
even the tombs which shelter living 
humstts have been canvassed and the 
pbllee hjive rmisded up the vagabond popu- 


lation. It is important. Egypt is toeiny 
B crisis in her history. She is wit^ sight 
of complete exploitation of all lands that 
can be watered by the Nile, and she is 
turning from dependence upon sgricutture 
to dependence upon industry and com- 
merce. She must know how many mouths 
she has to feed and where the food is coming 
from. 

CioTer 

'T'HE subject of our cover this month 
A is taken from the article, "Head 
Hunters of Burma,” starting on page 893 
of this issue. The painting was made fratn 
photographs of a Naga warrior and of a 
display of human skulls found befora e 
native’s hut The warrior, u told in the 
article, has an elaborate head-dress of 
hombDl feathers and wears a “tail” from 
which depends long, dyed human hair. 
More details of the curious people of 
wMdk ihif warrior te one, wjU be found 
in the sitlrle. 
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The Most Enduring Motor 
Economy Ever Known 

For any electric motors now ordered, and in any orders to 
be placed, specify Timken Tapered Roller Bearings. Motor 
manufacturers can build in fur you the permanent economy 
and endurance of Timken Tapered Roller Bearings. 

It means far more than the accepted anti-friction advantages I 
Gone are the wear and was teoffriction,notmerelyunder radial 
load, but also under thrust and shock and speed conditions of 
every nature. Forall forcesfrom alldirections there is self-con- 
tained extra load area inTlmken Bearings— utmost rigidity— 
extreme simplicity and compactness— invincible endurance. 
Lubricate Timken-equipped motors only a few times yearly. 
Their high-capacity, stcel-to-steel, rolling motion main- 
tains the original gap. No worry about burn-outs. Fa$t,non- 
destructive starting. No dripping. OverlKating and inairann 
hazards ended. No alteration for floor, wall or ceiling posi- 
tion on any type of drive! 

All industry knows these characteristic Timken economies. 
Timkens have been proved not only in motors, but by the ter- 
rific load,8hock and thrust in rolling mills; by the precision re- 
quirementsof machine tool spindles; by sp^sof 15,000 r.p.m. 
Exactly where electric motors have been weakest you get 
the greatest durability, by specifying Timken Tapered Roller 
Bearings in the motors you buy. 

THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 









t^mong our 

Contributors 


DR. PAUL R. HEYL 
Dr. Heyl, author of the thought-pro- 
voking adentific-philoBOphical dialog on 
page 396, is a research physicist at the 
United States Bureau of Standards at 
Washington. His moat recent achieve- 
ment was reweighing the earth, whose 
avoirdupois was not precisely known. De- 
spite preoccupation with much scientific 
research Dr. Heyl finds time to think— 
as those who read hla article will agree. 


PROF. H. AUSTIN TAYLOR 
In the issue of last March we presented 
an article by Prof. Hugh S. Taylor of 
Princeton. We now publish one by Prof. 
H. Austin Taylor, Prof. Hugh S. Taylor’s 
brother, of the Department of Chemistry 
at New York University. His subject is 
“phosphorescence.” Both brothers under- 
stand well the art of popularizing science 
without resort to that abomination, 
“writing down” to the laymen readers. 




Dr. Morris Fishbein 

Each month Dr. Fishbein 
places bdore our readers a sur- 
vey of the most timely and 
■ignifleant developments of 
medicine and surgery. As editor 
of the Journal 0 / Me Ameritan 
Medical Auoeiation (Chicago) 
he writes from a high vantage 
point: his own journal is read by 
two-thirds of America’s doctors. 


W. E. Bailey 
Mr. Bailey has embodied in a 
most engaipng article the con- 
dudons of a noted eye specialist 
and scientist concerning the 
origins of eyesight in animals, 
and that sdentU has read Mr. 
Bailey’s artide in manuscript 
and ^vpn it his imprimatur. ’The 
theory in question la well sup- 
ported by sdentifie observations. 


Harold J. Shepstonc 

This month we publish 
another of Mr. Shepstone's in- 
teresting articles — on the head- 
hunters of Burma. As a Fellow 
of the Royal Qeographical So- 
ciety he is in a strategic position 
to deal with travel, exploration 
and archeology. He has travded 
widely and made a specialty d 
the tilings of which he writes. . 


D. H. Killeffer 

Our chemistry editor is also 
Associate Editor of the technical 
publication. Indualrial and En- 
gineering Chemieirg (New York). 
This is the official organ of the 
great American Chemical So- 
dety, d whose New York Sec- 
tion Mr. KiUefTer b Chairman- 
a eapadty in which he main- 
tains dose touch with chemistry. 


Looking 

Ahead 

with the Editor 


UNCANNY 

A newly discovered method 
now being developed by Dr. 
Robert H. Gault, working 
under the aegis of the National 
Research Council, enables the 
totally deaf to learn to hear 
with their finger tips. To wit- 
ness a group of these pupils 
taking in spoken words in this 
peculiar manner is most un- 
canny. In a forthcoming issue 
Dr. Gault will tell of his work. 

RECONOUEST 

A glacier plows down across 
a continent, scours away and 
obliterates every living thing 
in its path and later recces. A 
thousand years afterwards Na- 
ture has put back the plants, 
shrubs and trees removed. A 
matter-of-fact happening, you 
say? Study it closely. Perhaps 
to your surprise it will become 
evident that Nature works in a 
remarkably systematic manner. 
How this occurs will be told. 

UGHTNINO 

In an early issue an engineer 
on the staff of a great oil com- 
pany will explain how a new 
method of lightning prevention 
has been developed to protect 
immense oil storage tanks. Can 
lightning actually be preteniedl 
Obviously yes— for it is being 
prevented now. The Inven- 
tor will describe his method. 

ANCIENT 

The interior of the great 
Arabian Desert remains almost 
unexplored. A noted archeo- 
logist will narrate the story of 
a journey across recently 
made, in which evidences of 
man of 20,000 years ago were 
actually found lying on top of 
the ground, waiting to be 
picked up. Here is an article 
which will make you want to 
organise your own expedition! 

PAINLESS? 

Do insects feel pain, like 
other animals? Whra Injured 
they squirm as if they did, yet 
one naturalist says they feel 
only discomfort. Some remark- 
ably interesting experiments 
have been perform^, and a 
few will be described soon. 
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^42, 000,000 this YEAR 
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Southern CaUforma Offers 
AdvatUages to Industry 
Mild dinate 
Good fsKtoiy sites 
Low building costs 
Competent, contnited labor 
Largest concentrated local market 
on Pacific Coast 

Eacdlent transpottatkm—tailattd water 
Central to taw materials 
Strategic location fer ei^Mtt 
and 

ABUNDANT ELECTRIC i 
POWER 


,r^ 


To PiDvicle\bu Cheap 
Abundant Power! 

Factories — hundreds of them ~ are seeking locations in 
Southern California, In seven years, our customers’ instal- 
lations have increased from ^,000 to 1,^00,000 horsepower. 

The Goodridi and Firestone factories now under construction 
here are tyj^ of this industrial progress. 

To provide an amjJe supply dl electric power, diis Company 
is spending ^(42,000, 000 in 1927 for new powerhouses, 
transmission lines, sub-stations and distribinion facilities. 




^ Freo(Mi^>leteinfi3eDUtiaa,addtcMW.Li¥os^Gen,Cbintii«cUM^ ^ 

LOS ANGELES, CALIFORNIA 



PROFESSOR ELIHU THOMSON 


Dr. Thornton, on eunririnn, it Dirtetor •/ Uu l<> mrmhtrthip in .American and fortim teitn- 

wttt-knoKH Thornton Lahoratory of the General tifie toeietiet, and it a member of the National 

BUiirie Company at Lynn, MaitarhueeUt. Kttrareh Conneil and the National Academy <f 

During hit many yeart <f mirk in the elecifie Sricnee. For a time hr teat arling Preoident 

lighting and power field he hat made more of the famom Mottarhutellt Inttitnie cf Teehr 

than 500 intenlioni. Ammg three perhapi notogy ("Porlon Tech”). Hi* lift vork ho* 

the molt notable it electric welding. Tie ha* *pani.cd tkr. rant deeelopmcnt of the obetriM 

been honored with many medal* and by election imlutlry. He it etill aetteely engaged in roteorefc 





Six At a Time!— English Parachute Jumpers 

At a recent air carnival held at Heddon air-field, a moat unique diaplay of parachute jumping. 

England, a apectaeular feat that waa not on Three Vickers Vimy planes were in the air, and 
the program waa performed. Because of the im- the spectators could see a tiny figure crouching 
of being sure that conditions would be on each wing-tip of each of the planes. These 
rigWW the unusual attempt that was secretly were parachute jumpers, aix in all, clinging to 
planned, word of it waa not released to the puln the upright struts that brace the wings. At a 
lie until the planes had taken off. Then the loud- given signal they all pulled the rings that released 
speakers of the public-address system, through the parachutes and were pulled off the wings, 
which announcements were made, suddenly in- Each of the parachutes opened perfectly, and the 
formed the crowd that they would shortly witness six aviators floated safely to the ground. 
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Head Hunters of Burma 


How England^ at Considerable Cost and Peril, is Obtaining the Free- 
dom of Thousands of Slaves from the Tribes in the Naga Hills 

By HAROLD i. SHBPSTUNK, F.R.O.S. 





S LAVERY and hu- 
man sacrifices 


within sight of the 
British flag sounds a 
little startling. Yet 
last summer no fewer 
than 3445 slaves were 
given their liberty in 
the Naga Hills at a 
cost to the Burma 
Government of just 
over 6000 dollars. This 
season almost as many 
slaves have been re- 
leased by the various 
columns now operat- 
ing in these mountain 
fastnesses. 

Although on the 
whole, success has at- 
An Ao Wamor tended CapUin Barn- 
ard’s present expedi- 
tion, he is nevertheless finding the work 
exceedingly dangerous and trying. One 
of his officers. Captain West, in charge 
of one of the emancipation parties, has 
been killed, as well as two of his Gur- 
kha escort. The fact is that the tribes 
Inhabiting these mountains are not 
only very warlike, but are inclined to 
resent the intrusion of any strangers. 

The Naga Hills constitute one of 
the most curious frontiers in the 
world. The region consists of great 
mountain ranges, towering 10,000 feet 
and more in height, stretching for a 
distance of seme 500 miles, and vary- 
ing from a few miles to nearly 100 
miles in width. On one side lies the 
valley of the Chidwin and Irrawaddy. 
Althoi^ thSM mountaihs lie between 


two fertile provinces, with their rail- 
roads, roa^ and steamer services, 
they are as yet largely unexplored. 
Here dwell the Nagas. among the most 
primitive and picturesque of savage 
tribes to be found anywhere in any 
region in the world. 

In this mountainous territory, which 
is very difficult to penetrate, there are 
fully a score of different tribes. Al- 
though they vary considerably in 
physique and temperament and in 
manners and costumes, they are all 
very warlike. The villages in which 
they dwell are invariably built on the 
Very summits of the spurs and ranges, 
and ingeniously guarded against sur- 
prise attack. 

T he villages arc surrounded by a 
thick, impenetrable wall of living 
cane, with terrible reversed thorns. 
This fence in turn is often further 
strengthened by a ditch, while the 
approach to a village is by means of a 
tunnel under the cane, the latter 
being tied up by stakes. On the 
approach of an. enemy the cane is 
allowed to fall and block the tunnel. 
Should an invader get through this, he 
would find himaeif confronted by a 
ditch from which the plank had been 
removed, bristling with pary'is— sharp- 
pointed bamboo spikes that will pierce 
a man’s foot. 

It was because of the head-hunting 
propensitiee of these warlike hill tribes 
that the Indian Government, to pro- 
tect the workers in the plains from 
raids, took over the administration of 
the Naga Hills. One officer is stationed 


at Kohima, in Angami territory and 
another at Nokokchung, among the 
Aos. They are administering only a 
portion of the territory, the idea being 
that the government should extend 
its influence gradually by peaceful 
penetration. In the unadministered 
areas, however, head-hunting and .u- 
man sacrifices are still indulged in and 
the aim of the government is to en- 
deavor to put down these practices 
by sending expeditions into these par- 
tially explored regions to buy slaves 
and set them at liberty. 

All travelers are agreed that the 
Nagas are among the most picturesque 
savages in the world. They are great 
lovers of feathers, ornaments and 
bright colours. The ceremonial cos- 
tume of the warriors is in some respects 
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magniflotnt. Thejr wmt heAd-^- 
dranw of hombiU feBthen whii^ 
an so adjusted that they readll^ 
turn in the wind, as <^erwis9 
they would break. Around th^ 
bodies are baldrics, or scarfs, 
embroidered with scarlet hair, 
from which depend aprons of 
cloth completely covered with 
cowrie shells. - 

Their most characteristic orna- 
ment, perhaps, is a tail of human 
hair, also ^d scarlet. In the 
old days the hair was taken from 
the bead of a dead enemy, but in 
the administrated areas ^rla 
with fine hair sell their tresses 
for Als purpose and grow another 
crop. The warriors' weapons 
consist of a spear and a dao, the 
latter being a kind of chopper- 
shaped axe. With it a Naga ^ 
can slay an enemy, cut up a 
chicken, fell a forest tree, pare down 
the finest strip of cane, dig a hole for a 
post or cut a thorn out of his foot. 

Striking features of the dress of the 
women are their head ornaments of 
brass rings and ropes of cornelian and 
conchshell beads. A Naga woman will 
take as long in adjusting her head 
ornaments as a western lady will in 
putting on her hat. Their ears are 
pierced and all sorts of earrings are 
favored — pieces of crystal rock, bunches 
of bright red chillies and the feathers 
of some bird. Their skirts are made 
of native cloth and in some tribes they 
are beautifully ornamented with white, 
red and dark blue bands. 





A CHANG CHIEFTAIN • 
Tk* toar ttukt and Ou tMtIU dtpending 
hit tar* Jttiol* lhai ht hat tahtn 
imiii. Ht it tipping rie* httr Ikroi^ 
a iat*. a dwadtrittie Chang habit 


By nature altNagaa are head-hunters 
and those chiefs in the administered 
areas,, where the taking of these 
ghastly, trophies is not allowed, be- 
moan that fact and speak with disgust 
of the'prospect of "dying like cows" 
in their own beds. 

Now, a Naga takes heads for two 
main reasons. He wishes to bring 
home tangible proof that he has slain 


of the happy days they had to* 
gether. 

One of the adnolnistrative of* 
fleers of the Naga Hills, Mr. J. 
P. Mills, related to the writer 
how he assisted a deposed chief 
of the Chang tribe in regaining 
his throne. A few months later 
he received a present from him — 
^1 n human head which the chief 
'■ declared he had taken with his 

own hands; and was quite grieved 
when the present was refused. 

Every villa^ is independent 
and governs itself. Some are 
ruled by chiefs and others by a 
yi body of councillors. Theappoint- 
ment of the latter and the varied 
duties they have to perform are 
TMR PAMit V R^HRR prescribed. When the 

THE FAMILY upBBH time comes for the councillors to 

v«..e I. 

a great deal of argument, the 
his enemy, and he also wishes to obtain office-holders contending that their 
the soul of his enemy, so that the soul- time is not up and the younger men 
power of his village may be re-enforced insisting that it is. 
and its prosperity and fertility in- 
creased. The heads taken are those of ^^0 the westerner the methods of the 
a rival tribe. JL councillors may appear a little 

Occasionally, slaves are sacrificed, strange, but they are effective. A fine 
although here it is difficult to learn lor breaking the law may be so many 
exactly what happens, as slavery is basketsofriceorapig.andthecouncil- 
not permitted in administered territory, lors have a happy knack of partaking 
So far as one is able to discover, the of the fine first and finding the culprit 
victim is given special food and made afterwards. For example, one man 
a great fuss of before the fateful day. complained of damage to his bamboo 
They apologise to him for any incon- clump. The councillors gave orders 
venience he will be caused, and point that the depredations were to cease, 
out the great honor that is being done But this proved of no avail; so they 
to him in sacrificing him to the harvest levied a fine of a pig on the unknown 
gods. He is given copious draughts culprit, commandeered an animal and 
of madhu, or rice beer, and there is no ate it. The villagers were informed 
doubt that he is in a state of stupor that if they found the culprit he would 
when his time for departing this world be made to pay for it, otherwise the 
arrives. value of the pig would be added to the 

taxes. This had the effect of turning 

S OME tribes expose the heads they the whole village to detective work, 
take on the top of bamboo poles; and it was not long before the offender 
others place them on the branches of was brought to justice, 
the sacred tree of the villages, and 
other tribes keep them in the chief’s 
house, or in the morunga or bachelore’ 
houses, or under sacr^ stones. Oc- 
casionally one finds a human head with 
a dog's skull above it. This is done 
in case the man’s relatives should ask 
him in dreams who killed him. When 
he replies, the dog barks and thus 
drowns his answer! 

The reverence in which the human 
head is held by these primitive people : 
is most extraordinary. The Konyaks, 
a particularly warlike tribe, give spe- 
cif treatment to the head after ordi- 
nary death, believing that it contains 
a man’s soul. It is taken from the 
body, cleaned and brought into the 
house, where It is visited by friends 
of the deceased, who bring gifts and 
express their grief. The head of a young 

buck will be visited by the girls among noAnv 'm rn 

whom he was popular; they will sob . 

and lay before the head little quids 

of betel-nut, reminding the departed, NdtihtdaoMAititearrging 





READY TO GO 

Anoihtr rittr of os As iMirfor,' ikit itm 
Octhtd in /s0 rtgoHa for tA« Kor-polA 
so wWek »« it earrging 


1927 


399 


^th but few exceptions, every Naga 
village boasts of its moratv or bache- 
lors’ house. This is the barracks or 
guard-house of the village in which 
the boys and unmarried men sleep and 
which the men use as their clubhouse. 
Boys enter the montngs when about 
ten years of age, and for the first three 
years act as “fags" for the older boys, 
becoming "bloods” at the end of that 
time as a now age-group of boys take 
their place. A boy remains in his age- 
group till he dies, and it is by this 
system of age-groups that various 
communal duties are carried out. The 
young bucks will be found toiling in 
the fields, doing the hardest work and 
taking the greatest risk. At the village 
gate there may be an old man weeding 
a little patch — the last member, per- 
haps, of his group. He la allott(^ the 
lightest task. 

In some tribes both men and women 
resort to tattooing. Among the Aos, 
for example, the women are tattooed 
on the chin, throat, chest, arms and 
legs, the patterns differing according 
to the language, group or clan to which 
she belongs. The tattooing is done 
before marriage by an old woman 
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skilled in the art, the required pattern 
being beaten into the skin with a little 
mallet of thorns. 

Generally speaking, girls marry be- 
tween the ages of 14 and 18 and boys 
between 17 and 22. The marriage 
cuatoms vary considerably in the 
different tribes. But a Naga either 
buys or works for his wife. In the for- 
mer it may amount to so many baskets 
of rice, or a numlier of daos and other 
weapons; while in the latter ease he 
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works in the house or in the Helds of 
his father-in-law for a stated period, 
generally a year. While, as a rule, 
Nagas have but one wife, wealthy men 
and chiefs in certain tribes have quite 
a large number, the angn having as 
many as 50 or 60. The chiefs of the 
Konyaks are regarded as sacred beings 
and wield immense power. A village 
may not shed the blood of its ang, how- 
ever oppressive he may be; but cases 
are reported of the difficulty being over- 
come by throwing him over a cliff. A 
curious custom among the men of this 
tribe is to draw in the waist with cane 
belts. 

T he staple food of these people is 
rice, to which chillies are added as 
a relish, as they like their curry hot. 
They also cultivate millet and “Job’s 
tears” and rear and hunt cattle, as 
they are great meat-eaters. Woe be- 
tide the elephant or tiger that damages 
their crops for he is hunted remorseless- 
ly until he is killed, often with the most 
primitive of weapons. A Naga never 
drinks water if he can help it — always 
madhu, a kind of rice beer. If he goes 
down to the river to fish he takes his 
beer with him. 

The American Baptists have a 
mission station in the Naga Hills 
and their great stumbling block in 
converting these people is over the 
question of prohibition. I heard of a 
Naga, a very fine type of fellow, who 
joined and rejoined the church six 
times in two years. He could not 
give up his madhu. Another en- 
deavored to get over the difficulty 
by keeping up two establishments, on 
the plea that while residing in one he 
was at liberty to indulge in his old 
habits, but in the other he lived as a 
Christian. 

The religion of the Nagas is animism, 
the worship of spirits. It is bound up 
with every act they do. The sowing 
and reaping of crops, the building of a 
house, the taUng of a wife and many 
other acts are initiated by sacrifice, the 


smaller victims usually being chickens 
and the larger ones pigs. Apart from 
these sacrifices to spirits, feasts of 
merit are given; they are, as it were, 
ceremonial public banquets. It is 
the aim of rich men to perform the 
whole series, beginning with pigs and 
going on to cattle and milhan, or 
domesticated bison. He who has ac- 
complished the full series may wear 
special ornaments, build his house in a 
particular way, and in some tribes set 
up a stone monolith. 

To the ethnologist, the Nagas, with 
their strange manners and customs, 
and their no doubt close association 
)>y migration with the natives of 
Borneo and some of the South Sea 
islanders, present an intensely in- 
teresting study. As already stated, 
they are not only very warlike, but 
absolutely fearless, have a mania for 
taking heads, and firmly believe that 
the success of the harvest depends upon 
their offering up a human being, ^e 
latter is often a slave, of which there 
are hundreds in the unadministered 
areas. Hence the attempt by the 
Burmese Government to penetrate into 
these regions inlfabited by the slave 
owners, and give the daves their 
liberty by purchase. 
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AN ANCIENT EGYPTIAN "90 HORSEPOWER TRACTOR” 


Muscles Built the Pyramids 

Human Muscles are Mare Efficient than the Best Steam Engines, 
An Electrical Theory of Muscular Action 


"X’VE be«n spending the winter in 
• I Egypt,” remarked one of a group 
I of men in the smoking room of 
an Atlantic steamer. "Wonderful 
country — but its interest lies mainly 
in its past. The pyramids are marvels 
of ancient engineering.” ‘ 

"As an engineer by profession,” said 
a second man, "I must protest that 
statement.” 

The other members of the group, 
who had given but languid attention 
to the conversation up to this time, 
showed signs of interest. 

“We engineers," continued the 
speaker, seeing all eyes fixed inquir- 
ingly on him, "must justify the time 
and money spent on our training by 
doing things more expeditiously and 
economically than the untrained man. 
The French call us tnffenjesrs— ‘In- 
genious fellows.” Now if thdre was 
anything really ingenious involved in 
the laying up of those masses of stone, 
1 don’t know of it. Those old fellows 
undoubtedly used the inclined plane to 
raise their blocks to position, but they 
are entitled to no partipular credit for 
that. That device has been a matter 
of common knowledge ever since the 
first squirrel ran up a slanting tree.” 

“That’s true,” said the Egyptian 
tourist, ‘“rhey didn’t even use rollers. 
I saw one of their old pictures, showing 
a crowd of over a hundred slaves 
drs^ging a large stone statue mounted 
on a sle^. There was a man pouring 


something, probably oil or grease, on 
the ground in front of the sledge, and 
another man clapping his hands to 
mark time for the slaves to heave. 
And both these lazy beggars were 
riding on the sledge!” 

“Yes,” said the engineer. “’That’s 
exactly my point. The Pharaohs of 
that period had unlimited slave labor 
at their disposal. It was only a 
question of paying enough taskmasters 
and providing whips for them. ’The 
rest of the equipment was main 
strength and brute force.” 

"/^OULD you do the same work 
more efficiently today?” ’The 
question came from a man who had 
taken no part in the conversation be- 
fore, and of whom little had been 
learned during the voyage, except 
that he was a pfayudan. ’The engineer 
seemed rather irritated by the question 
and replied half contemptuously. 

"Of course you know how such a 
job would be done now-a-days; a few 
portable steam engines with cranes and 
deiticks, and those blocks would be 
slung into place in a jiffy. I don’t 
know how long it took those old chaps 
to build one of those pyramids— the 
King’s life-time, I’ve heard; but how- 
ever long it took them, I'd take a 
contract to lay up the cut stone in 
lees time with not over 50 men pro- 
vided with modern fadlities.” 

The tourist whistled softly. 


“Better go a little slowly,” said he. 
“At the Second Pyramid they showed 
us the workmen’s barracks, still stand- 
ing after 6000 years. They must have 
housed, at least 4000 men.” 

“Only 4000?” said the engineer. 
“Well, I suppose some allowance must 
be made for ancient brutality as 
against modern humanity. Today we’d 
hardly drive a man till he dropped. 
No, sir— we’ve made progress all along 
the line.” And he glared rather de- 
fiantly at the doubting Thomas, who, 
alter a brief pause, returned to the 
attack. 

"Perhaps you, as an engineer, can 
tell us just what is the efficiency of a 
steam-engine?” 

The engineer started to speak, but 
instead put his pipe in his mouth and 
puffed at it for some moments, eyeing 
the speaker thoughtfully. li^en he 
finally spoke it was in a tone of more 
respect than he had previously used. 

“Well, these figures are things which 
we do not usually carry in our heads. 
We can always find them in the en- 
gineering handbooks. But I must say 
that the efficiency of a steam engine 
is not what we would like to have it.” 

“I happen to remember the figures,” 
said the physician. “You will doubt- 
less recall them. Taking the energy 
in the coal as a basis, the fraction ollt 
converted into mechanical work may 
be anything from 6 to 20 percent. 
The non-condensing engines that dis- 
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charge their steam into the air, such 
as’ portable engines and locomotives, 
give the lowest figures. Those engines 
that condense the exhaust steam and 
return the hot water to the boiler 
are the most efficient. But the most 
perfect engine in existence today 
wastes more than it produces.” 

“That is true,” said the engineer. 
"But what about the human machine? 
We take in a certain number of calo- 
ries in our food, just like the thermal 
units in the coal, and we convert 
some of it into work. I’ll confess I 
don’t know how much — but perhaps 
you do?" 

“In this respect the performance of 
the human body exceeds that of the 
best compound condensing engine, and 
is comparable with that of the gas 
engine — ^from 20 to 25 percent effi- 
ciency.” 

The engineer whistled in his turn. 
After some time he said slowly and 
thoughtfully: 

“Well, then— if old Pharaoh had 
freed his slaves— turned them loose 
to earn their own living, and had 
burned all the com that he would 
otherwise have fed them, under the 
boilers of such engines as would be 


than enough. We haven’t all the 
packing out of the case. When the 
whistle blows for the day, the steam 
engine consumes no more fuel till the 
next morning; but the case is different 
with a man. He is like an engine with 
a low fire kept under its boiler all 
night and over all holidays. A man 
never stops working. During so-called 
‘working hours’ he does only a little 
more than at other times. Even when 
he lies asleep his muscles of respiration 
are active and his heart-pump is going. 
In addition, his bodily temperature 
must be kept up. All this may re- 
quire, in the 24 hours of the day, as 
much fuel as is titilized in the per- 
formance of what is usually called a 
day’s labor.” 

“ T T seems, then,” said the engineer, 
1 smiling, “that simply on con- 
siderations of mechanical efficiency, 
old Pharaoh did better than we could 
do today, though he did take an 
intolerable time about it.” 

“Yes,” said the physician. “The 
human body is a fairly efficient 
machine, though not very powerfuL” 

“There’s something strange about 
that,” said the engineer, after a pause. 


ture of a couple of hundred degrees 
Fahrenheit, and it is this difference 
of temperature that determines the 
efficiency of the engine. If we reduce 
it, the efficiency decreases; we there- 
fore try to increase it as much as 
possible by using superheated steam 
in a high pressure boiler. But of 
course there can be nothing like that 
difference of temperature in the human 
body.” 

“No,” said the physician. “A gen- 
eral increase or decrease of more than a 
very few degrees would soon be fatal; 
and any small portion of the body 
heated for any length of time to the 
boiling point of water would have its 
life destroyed.” 

“That’s where the strange point 
comes in,” went on the engineer. 
“With the greatest difference of tem- 
perature we can handle we cannot 
equal the efficiency reached by Nature, 
using no difference at all. And it’s the 
only way we know of doing it. Are 
we on the wrong track? Why not 
imitate Nature’s process?” 

"Because we do not yet know enough 
about it. I agree with you that it 
would be worth while to imitate it. 
I would even go so far as to say that 



used today on outside work— he 
wouldn't have had fuel enough to 
finish the jjobl” 

The phj^dan diook his head. 

“He w^d probably have had more 


"A steam engine requires a boiler, and 
a condenser. In some cases the con- 
denser is merely the open air. Be- 
tween the boilw and the condenser 
there is uMudly a difference of tempera- 


it is quite possible that we might 
improve on it. But we must know 
more about it first.” 

“Blit do you physidans know noth- 
ing about it?” 
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'*V«ry little, I r^ret to lay.'* , 

“Tell oe that little, doctor; don’t be 
afraid to talk shop. Thia la getting 
intereatlng.” 

“Well, it will not take long to toll 
what we know. Since the mechanical 
work of the body ia done by the mua* 
clea, it ia in their ultimate atructure 
that we naturally look for the answer 
to the puaale. This ultimate struc- 
ture ia not hard to make out. A 
muscle is made up of thousands of 
tiny fibers, just as a hawser is made 
up of filaments that you might snap 
in your fingers. The little fibers mak- 
ing up a mtiscle may be an inch or so 
long and a few thousandths of an inch 
in dameter. Each fiber possesses the 
property of contracting when stimu- 
lated, and the sum of thousands of such 
feeble contractions makes up the force 
of the muscle.” 

“These fibers are something like 
rubber bands, I suppose,” said the 
tourist. 

“No, that is just what they are not. 
They are little bags containing a 
watery solution and some jelly-like 
material.” 

“That’s curious,” said the engineer. 
“Water is just about incompressible. 
That’s why we use it in the hydraulic 
How can such a fiber con- 
tract?" 

“It doesn’t contract at all, in the 
sense of diminishing in volume. It 
shortens and thickens at the center, 
apparently trying to become globular; 
but this change of shape takes place 
without the slightest change in volume. ” 

“Is there any known principle 
which would explain this action?” 

“Yes, there is one— surface tension.” 

’The tourist looked blank, but the 
engineer nodded. 

“QURE enough— that would explain 
it. Just as a drop of water on a 
dusty floor takes a spherical shape 
instead of flattening out. You see,” 
he continued, turning to the tourist, 
“every liquid acts as though it was en- 
cased in a stretched elastic skin, 
which is always trying to squeeze it 
into a spherical shape. If there is much 
liquid, its weight flattens it out, but if 
there is only a little th? surface tension 
overpowers the weight, and we have 
a dew drop. But,” he went on, ad- 
dressing the physician, “what holds 
surface tension in abeyance in a re- 
laxed muscle?” 

“It must be that the surface tendon 
changes. It ia known that muscular 
action is accompanied by a chemical 
change in the contents of the fiber. 
The process is probably like this: the 
relaz^ muscle contains a solution with 
a weak surface tension. Upon nervous 
stimulation (don’t ask me how) a 
chemical reaction is set up, and the 
resulting scdution has a greater surface 
tension. In consequence, the fiber 
shortMis and thickens.” 


“Then,” said the engineer, "when 
the. mus^ relaxes, the reaction must 
reverse itself.” 

The physidan nodded. 

“But contraction is sometimes very 
rapid, and relaxation equally rapid. 
And, as I remember my chemistry, a 
reaction that takes place rapidly and 
easily ia usually slow and ^ffieult of 
reversal.” 

“That ia the weak point of the 
theory,” said the physician. “But we 
have nothing b^ter to offer. It 
certainly appears that a change in 
surface tension must be the funda- 
mental reason for the shortening of a 
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muscle; the absence of any change in 
volume points definitely that way.” 

"What else happens when a muscle 
contracts?” asked the engineer. 

"A little heat is produced, and some 
electricity.” 

"Electricity? Are we built like the 
electric eels?” 

“It seems so, to a slight extent, at 
any rate. Why not? All Nature is 
one.” 

“le this dectridty an after-effect?” 

“No, ft seems to occur nmul- 
tuieously with the contraction, or 
even, as some have claimed, a minute 
fraction of a second earlier.” 

“Whein I Was a boy,”, said the en- 
gineer, reflectively, “I once took hold 
of the handles of a medical battery— 
and I couldn’t let go. They had to 
turn it off first. ’There was a case 
where the electric current not only 
accompanied muscular action but 
caused it.” 


“Yea,” said the physician. “We 
commonly use electricity to stimulate 
muscular action in our laboratory 
experiments.” 

’The engineer puffed silently at his 
pipe for a few moments. 

“Look here,” he said suddenly. 
“Aren’t you doctors on the wrong 
track — haven’t you got the cart before 
the horse?” 

“How so?” 

“’This generation of electricity you 
speak of— what useful purpose does 
it serve?” 

The physician shrugged his shoulders. 

“No one knows.” 

“But it must play some important 
part in the action?” 

‘Yes,” said the physician, thought- 
ful in his turn. “Otherwise it would 
be a waste -a mere gesture on Nature’s 
part. And man is the product of so 
many ages of evolution and survival of 
the fittest that lost motion of this kind 
should have been pretty well eliminated. 
But what’s your idea?” 

“QIMPLY this: the electric current 
is the real reason why the muscle 
mtracts; and it relaxes when the 
electricity is turned off.” 

The physician in his turn looked 
keenly at the engineer. 

“In that case, electricity should pro- 
duce a change in the surface tension of 
a liquid conductor.” 

“Yes,” said the engineer. “It does. 
The fact was discovered by Faraday.” 

This was evidently a new idea to the 
physician. He was silent for a few 
moments. Then he said: 

“According to your idea, the mus- 
cular contraction should be propor- 
tional to the strength of the current 
applied to it?” 

The engineer nodded. 

“Well,” said the physician, "experi- 
ment does not support that. It seems 
clearly made out that a muscle fiber 
indulges in no halfway measures. 
Either it contracts to its full extent 
or not at all. We call this the ‘all-or- 
none’ law.” 

"But certainly a muscle can act by 
intermediate stages?” 

“We explain that by supi^ing that 
only a part of the fibers are stimulated.” 

"But why not suppose that only 
part of the fibers are affected by the 
current? Isn’t it as broad as it is 
long?” 

1110 physician Admitted that it was. 

“Well,” said the engineer, glancing 
at the clock and rising, “it’s nearly 
time for lunch. I’m indebted to you 
for a pleasant and interesting morning, 
doctor. I expected to be horribly 
bored, as ia usual when one is on these 
voyages.” 

“Yes,” said the physician, witk a 
twinkle in his eye. “I think we have 
both learned the advantage of looking 
at our own work through another’s 
eyes.” 
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Motor-bus Transportation De Luxe 

Luxurious Appointments Contribute to Traveler's Comfort 
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T ravelers from Los Angeles to 
San Francisco may now go by 
motor bus, and still have all of the com- 
forts of the ultra-modern railroad 
train, with possibly a few others added. 
The upper illustration on this page 
shows a side view of one of the new 
busses that makes the trip. One 
of the most unique features, at first 
glance, Is the poirition of the driver. 
His seat is elevated and the enclosure 
that protects him from the elements 
has glass on all sides. Thus he has 
dear vision to all points, and being 
elevated, can watch other cars and 
eserdse more care and judgment when 
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in traffic. Within the bus, every 
desire of the traveler has been taken 
into account. Lunches may be ob- 
tained from the buffet, and the radio 
may be turned on when entertainment 
is desired. There are two decks on ' 
the bus, seats on either one affording 
the passengoa ample view of the 
surrounding country. It is busses of 
this kind that should contribute largely ' 
to the opening to the public of territ<ny 
in the west that is not efficiently 
smwed by rail. Busses that are safe, 
comfortable and fast will naturally 
tend to draw nq;>idly increasing pa- 
tronage to them. 
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OUR POINT OF VIEW 

NAVY DAY protection of our sea-borne commerce an insurance of one of the greatest 


N avy day was instituted for the 
purpose of bringing before the 
American people the importance of the 
United States Navy as the first line of 
defense of their country. One of the 
outstanding facts of United States 
history is that whenever war has come 
upon us, the American people have 
bwn quick, though late, to realise the 
vital importance of a navy in our 
sctome of defense, and that, as soon 
aa the war was over, the great lesson 
has been forgotten, and the navy has 
suffered neglect and fallen to a very low 
kvel of strength and eflldency. This 
happened after the War of the Revolu- 
tion, after the War of 1812rand notably 
after the great Civil War. 

The vital importance of a powerful 
navy in a war waged against an enemy 
possessing an extended coastline, was 
never more clearly emphasized than in 
the Civil War; for it was only when 
the hastily built fleet of the Federal 
Government became powerful enough 
to enforce ^n absolute blockade of the 
Southern states, that the Northern 
armies were able to crush the heroic 
resistance of the enemy. But ap- 
parently the lesson thus taught was 
quickly forgotten. The great fleet 
was quickly demobilized; no effort was 
made to keep abreast of modern naval 
development; and our navy sank to 
such a low ebb that 20 yean later, our 
flag was represented on the seven seas 
by a mere handful of old and rapidly 
d^riorating wooden ships. 

It seems to have been overlooked 
that the Washington Treaty of Limita- 
tion has effectually prevent any such 
neglect; for by that treaty we are held 
up to a parity with the British fleet. As 
matters now stand, the prevention of 
any such deterioration of our navy as 
occurred after previous wars depends 
upon the wiliingness of the American 
people and their Congress to maintain 
our navy in the front rank assigned to 
it by the Washington Congress. 

If the country thus does its duty by 
the navy, the only way in which we 
could lose our position would be by the 
determination of Great Britain to 
break away from the treaty and build 
up her fleet independently of treaty 
requirements. But at the late Geneva 
conference British representatives re- 
iterated over and over again their wish 
to abide by the treaty and maintain 
thdr fleet only at parity with our 
own. . 

MERCHANT MARINE AND 
* THE NAVY 

F ew people realize that the defense 
of our coast-wise, sea-going com- 
merce is fully as big a problem as the 


with fordgn nations. So much atten- 
tion has been Erected to the latter 
problem that the importance of pro- 
tecting coast-line shipping is in danger 
of being overlooked. It will be a sur- 
prise to many to learn that the ocean- 
going, coast-wise trade of the United 
States is of eqi^l size and value to the 
entire ocean-^me foreign commerce of 
the country In ordinary years. 

Our freight carried by ocean coast- 
wise shipping in 1925, excluding Great 
Lakes traflic, amounted to over 
91,000,000 tons, whereas our ocean- 
going foreign trade in the same year 
was less than 90,000,000 tons. This 
important trade, moreover, is so vast 


Destroying Faith in 
Aviation 

'DBFORB people will take to 
the air in sufficient numbers 
to render commercial aviation 
aucceaaful, they must be con- 
vinced that air travel is safe. 
This is an abaolutely fundamen- 
tal condition. Hence the recent 
epidemic of ocean flights with 
its lots of over two score lives 
and a dossn nuebinet, has struck 
a sad blow at commercial avia- 
tion. The fli^t of Lindbergh 
gave a wonderful impetus to the 
art, the effect of which has been 
sadly blighted by the hasty ven- 
of ' 

! ..nished c.. 

Says Colonel Lindbergh ; 
"Re^ar trans-oceanic travel by 
air It no more practical today 
than tranacontinental air lines 
were a decade and a half ago. 
. . . .The pioneering is over, but 
the perfecting is yet to be done.” 


that no considerable part of it could be 
taken over by the railroads during a 
war. 

Our rail tranaportation facilities were 
taxed to capacity during the World 
War, which hardly inconvenienced 
coastwise shipping. Since the war, the 
population of the United States has 
increased 10 percent, whereas our 
railroad mileage has increased not at 
alL The enlarged freight and paasenger 
traffic of the paat ten years has been 
abaorbed by the greater efficiency in 
the operation of our railroads and by 
motor transportation. These agencies, 
however, could hot sssume, in an 
emergenly, as additional burden of 
90,000,000 tona of long-haul freight. 
E^^ently an efficient navy is necessary 
to insure the uninterrupted flow of 
this coast-wise I7ade, to say nothing 
of its other muitifarious duties through- 
out the seven seas. Regarded in this 
light, the navy may be looked upon as 


arteries through which the lifeblood of 
our vast industrial and commercial 
interests flows. 

GOOD FOR FIFTY YEARS 
T rERY subtle is the technique of the 
V propagandist. More often than not 
he seeks to gain his point by devious 
ways. Thus, the advocates of the con- 
struction of an American deep-sea 
canal at Nicaragua are endeavoring 
to pave the way by representing that 
the Panama Canal is approaching the 
limit of its capacity. John F. Stephens, 
the distinguished engineer who pre- 
ceded Colonel Goethals at Panama and 
organised the methods of excavation 
which effectually hastened the com- 
pletion of the work, recently dealt a 
death blow to this propaganda at an 
address delivered at the Annual Con- 
vention of the American Society of 
Civil Engineers. 

He proved by unanswerable statistics 
that, after future enlargements, the 
canal will “have ample capacity for all 
transits for the next 60 years and 
perhaps longer.” Here are the figures: 
Although the canal is operated only 
during daylight hours; on January 17, 
1924, a total of 57 vessels made the 
transit. The Soo Canal, which is 
closed for four months in the winter, 
passed in 1926, an average of 90 vessels 
per day. If these loclra should work 
the entire year they would pass 82,860 
vessels, or about 134,000,000 tons. The 
Panama Canal passed 26,836,241 tons 
in 1926. Since the Soo Canal could 
pass 100,000,000 tons yearly, if not 
ice-bound for four and one half months, 
what could the Panama Canal, with 
practically the same facilities as the 
Soo, pass in twelve uninterrupted 
months of operation? The maximum 
number of transits at Panama in one 
month was 611 ships in March, 1927. 
This represents an average of 19.7 
per day, which is not over 40 percent 
of its capacity. 

With wise provision for the future, 
the locks at Panama were so located 
and built that, when the need arises, 
a third aet of locks can readily be 
added alongside the present locks. Nor 
need there be any anxiety as to future 
water supply, which can be greatly 
increased by the construction of a 
large dam at Alhajuela, a few miles 
above the point at which the Chagres 
River enters Gatun Lake. With the 
new locks added whenever they become 
necessary, and with day-and-night- 
operation, which is perfectly feasible, 
the Panama Canal, so far aa hutnkn 
foresight can determine, will serve its 
purpose adequately for another half 
century. 
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A SECTION OF THE PERFORATED PAPER TAPE 

The dtiertpliont of tariatu nrm ewnU iiri' punrhed in thr tape of the tnirltl. The lajie i« perforated at the- edjre in a manner 
at they art remeedfmm telegraph meitaget from tariou* parte similar to mat ion- picture film to that it can he fed smoothly 



World Events From Flashing Sign 


I N many of the larger cities throughout this country, the 
inhabitants are familiar with the advertising sigiu that 
■ transmit their messages to the public by means of illumi* 
nated letters which seem to pass slowly from one end of 
the sign to the other, being followed by others, which are 
so spaced that words and phrases are spelled out. There 
are now two newspapers in France that use a similar but 
improved sign for transmitting to the public the latest 
buUeUns from the world. ' The meehanlsm that is used in 


these signs is illustrated above. A special machine is 
used to perforate a paper tape. The operator of thia 
machine receives his information from cables and t^e- 
graph lines and at once translates it to the tape. This 
tape then is run through a circuit breaker, opening and 
closing contacts which correspond in spacing to the shapes 
of the letters. In this way banks of lamps are Illuminati, 
and as the tape passes along, the effect as seen on the sign 
is that the lamps forming the letters move. 






mi SOItNTlf'iC^ AMERICAN NsMmlMrl9» 

When Astronomers Talk of Galaxies of Stars 60,000,000,000/)00,‘- 
000,000 or More Miles Distant, How Have They Ar- 
rived at Such Stupendous Figures ? 

By HENRY NORRIS RUSSELL, Ph.D. 


A the nights lengthen and the nebulae arhose distances can be directly galactic nebulae it is approaching us. 
winter constellations advance measured or estimated by the same This makes it decidedly probable that 
into view, the greatest of the methods. Two of these are the great the two nebulae are really neighbors 
nebulae — that of Andromeda Megallanic Cloudb of the southern and that the distance of the smaller 

— comes into sight. Almost every hemisphere which, if more remote, one is in round numbers 900,000 

star gaaer knows how to find it — follow would appear as nebulae of regular light-years. 

the line of stars which runs eastward form, liielr distances according to Given these distances and knowing 
and northward from the great square Shapley are 112,000 and 104,000 light- the apparent brightness— which has 
of Pegasus, turn off to the northward years. Among the spiral nebulae Mes- been carefully determined for a large 
at the first large star in the line, pass sier 38, which comes next to that in number of nebulae by the Austrian as- 
two fainter stars and the hazy, oval Andromeda in size and brightness, has tronomer Holetacbek--the real bright- 
mass of light is easily visible to the been resolved and is full of variable ness can be calculated. The resulting 

unaided eye, and conspicuous in a stan. Hubble finds its distance to be absolute magnitudes range from minus 


field glass. 

We all know, too, how photo- 
graphs show that the visible 
portion of the nebula is but the 
central and brighter region of 
a vast spiral mass of faint 
light whose extreme diameter 
is almost three degrees or six 
times the apparent size of the 
moon. The story has been 
told, too, in these columns how 
the outer parts of the nebula 
have been resolved, on Hub- 
ble’s photographs, into count- 
less thousands of tiny stars, 
and how, by the discovery of 
variable stars among them it 
has become possible to find the 
distance and size of the whole 
stupendous system. 

H UBBLE’S latest data 
makes the distance 870',- 
000 light-years, and the ex- 
treme diameter 46,000 light- 
years. UntU within compara- 
tively few years ago it was 
supposed that the whole uni- 
verse of stars was not nearly 
as big as this. 

Now the Andromeda nebula 
is by no means a unique ob- 
ject except in its apparent size 
and brightness. There are 



Only Um cdifnil port dUnw to the noktd eye. The email neteJa 
dir^y above the eenter, in the photograph, to a companion to it 


17.1 for the Andromeda neb- 
ula to minus 18.3 for its com- 
panion. That is, the actual 
light emission for the first is 
580,000,000 times the sun’s 
light, and from the second 18,- 
000,000. These values are en- 
tirely consistent with the other 
evidence which indicates that 
these nebulae are vast clusters 
of millions and perhaps hun- 
dreds of millions of stars. 
These two nebulae differ a 
good deal in brightness— one 
is about thirty times as bright 
as the other— but they repre- 
sent the extreme range so far 
observed. For the seven neb- 
ulae of known distance, the 
mean absolute magnitude is 
minus 15.1, corresponding to a 
light 90,000,000 times the 


S uppose we should say 
that in round numbers a 
nebula of the sort is 100,000,- 
000 times as bright as the sun, 
and use this rough value to 
work out the distances from 
the observed brightness. For < 
the Andromeda nebula we 
would get a little less than 
half the true distance; for the 


hundreds and probably many thou- very nearly the same as that of the ootoipanion rather more than twice too 
sands of spiral nebulae in the sky, An^mede nebula. Another spiral, much. For the other five nebttlae we 
similar in general appearance but Messier 101, shows fainter variables, would be nearly right This may not 
fainter and smaller. Do they look so and Hubble’s estimate of its distance is sound very good, but if we previous 
because they are really smaller and 1,500,000 light-years. [A light-year Imew nothing about these diatandMi a 
less luminous, or only because they are is, roughly, rix trUHon niilee.~£D!TOR.] method which, although it gave only 
farther away? This is not an easy There is another nebula, oval, bright rough values, gave ua results whldi 
question to answer in the present state anid relatively small, and known as were not more than twice too big or. too 
ot our knowledge; but Hubble has Messier 82, which is close to the great small, trOuld be exceedingly wefeom 
given gobd reasons for believing that Andromeda nebula in the sky and But can we truat this estimate to 
the second of the two explanations is riiows the same radial vdoelty of 800 hold good for the other nebidae whoto 
in the midn the true one. kilometers a second. Like its greater distanees cannot be got at directly? 

To begin with, there are six otiier neighbor and unlike almost afi extra- What ba’to we to gtdde us? To beila 


SCIENTIFIC AMERICAN 


with, there ate a good many more 
nebulae (always of the extra-galactic 
type) in which individual stars can be 
photographed — as can be done for six 
of the seven nebulae of known distance 
(all but M 32). For these six the real 
brightness of the brighter constituent 
stars can be found. The absolute 
magnitudes range from minus -5.5 to 
minus 8, that is, from 18,000 to 180,000. 
The brightest stars in the various 
nebulae are therefore roughly alike in 
brightness. Their average absolute 
magnitude, minus 0.4, corresponds to 
about 40,000 times the sun's light, 
and the assumption that this was true 
in each individual nebula would give 
us estimated distances were quite as 
good as the first ones. 

N OW Hubble has tested 16 other 
nebulae in which stars are shown. 
As might be expected, these nebulae 
are fainter than the first seven, and 
so are the stars within them. Estimat- 
ing their distances on the basis that 
these stars are 400,000 times as bright 
as the sun, values are found which 
range from 2,000,000 to 4, .600,000 
light-years. Now when with these 
distances we calculate back to the 
total brightness of each nebula, we 
find an average value agreeing very 
closely with out original estimate of 
100,000,000 times the sun’s light, and 
fully confirming it. 

This is important: for we know no 
reason why an isolated .star cloud 
shoidd be large or small, bright or 
faint (although some day we may be 
wiser). But we are in possession of a 
sound physical theory of the bright- 
ness of the stars, and there is good 
reason to suppose that what holds 
true of them, on the average in one 
star cloud, will also hold approximately 
true in any other. However, the argu- 
ment based on the brightness of indi- 
vidual stars deserves to be taken very 
seriously, and the conclusion that on the 
average the great extra-galactic nebulae 
are a hundred million times as bright as 
the sun is much strengthened by it. 



A SPIRAL-8IDBWI8B VIBW 


One more bit of evidence, applicable 
to a still greater number of nebulae, 
comes from Hubble’s work. The ap- 
parent diameters of the nebulae are 
closely related to their apparent bright- 
ness. Taking, for example, those which 
appear as hazy, circular objects with 
outspread arms, he finds that if they 
could all be moved to such distances 
that they appeared equally bright 
they would all look about equally big. 
For those which are oval in form the 
same thing is true: but, for the same 
brightness they would appear bigger 
than the rotmd nebulae. 

The spirals, if brought again to such 
distances as to appear as bright as the 
rest, would be of still larger diameter. 
But all the nebulae of each class- 
round, oval, closely wound spiral or 
open spiral — would be much alike in 
apparent size. 



ANOTHER GREAT SPIRAL 
Thia it M$S in the eotmieHalion Trian- 
fulum. Note ilt "pin-tehrrr appearance 


This is obviously what would happen 
if the nebulae of a given form were 
really not only of about the same 
brightness but also of the same actual 
size. But by itself it does not prove 
that the Inference is true; for it may 
bo that the fainter nebulae are also 
smaller— provided that in some way 
the unknown laws which govern their 
constitution make their diameters pro- 
portional to the square root of the 
amounts of light which they give out 
into space. 

In view, however, of the direct 
evidence that twenty or so of the moat 
prominent nebulae are fairly similar 
in their real brightness, it is reasonable 
to suppose that the same rule holds for 
the rest. From this, Hubble figures 
that a round nebula of the extra-galac- 
tic type is about 1000 light-years in 
diameter (since the light of such a 
body fades off very gradually at the 
edge, no exact value can be given). A 
roughly oval nebula without spiral 



SPIRAL NEBULA MlOl 


arms may have a long diameter of as 
much as 3500 light-years, its shorter 
diameter being again about 1000. The 
most widely expanded spirals are, on 
the average, about 10,000 light-years 
across and, like the others, 1000 light- 
years thick at the center where, as is 
clearly shown in the example repro- 
duced in the illustration at the bot- 
tom of this page, they bulge out the 
most. 

Individual objects like the Andro- 
meda nebula are doubtless consider- 
ably larger, and others may be cor- 
respondingly smaller. But it appears 
very probable on the existing evidence 
that the figures given above for the 
size and brightness of these nebulae 
are good enough averages to give us a 
reliable idea, of the distances at which 
the fainter and more remote of the neb- 
ulae lie. 


T he faintest nebulae which can he 
seen with small telescopes are of 
about the 12th magnitude. If they, 
like the others, are a hundred million 
times as bright as the sun, their dis- 
tances must be of the order of ten 
million light-years. 

With the lOO-inch telescope and long 
exposures under good conditions, it 
should be possible to distinguish the 
image of a nebula as faint as the 18th 
magnitude, from that of a star, and 
thus to reach objects at the distance of 
140 million light-years. Nebulae twice 
as far away might be photographed, 
but could not be distinguished from 
faint stars unless and until a larger 
telescope than we now possess is pro- 
vided. 

It is therefore not only possible but 
probable that our great telescopes en- 
able us to observe celestial bo^es so 
remote that the light by which we 
study them has been upon its way 
since remote geologic times when the 
whole face of the earth was different, 
and reptiles such as the great ^no- 
saurs, not man, were the dominant 
inhabitants of our planet. 
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Evoliition of the Human Eye 

Will Man Eventually Lose One Eye? A Cyclopean 
Race is Predicted by One Scientist 

By W. B. BAILBY 



V AST aseB ago, probably in some 
wind-awept, wave-tosaed Ma, 
a tiny bit of protoplaam or 
living cell appeared for the 
firat time on thia planet. That is the 
belief of science. Why this mlcroacopie 
Adam should thus put in an appear- 
ance, and by what proceaa, are 
mysteries today, although men of 
science are determined that the riddle 
must be solved. But they do know, 
and can assert it with the assurance 
that all who have eyes will agree, that 
at some time the process had to start. 

No one has ever seen that protoplas- 
mic Adam, but there are many who 
have seen a tiny animal which must 
be very much like him — our much-dis- 
cusaed little friend, the ameba. The 
study of this speck of life has resulted 
in information which throws light on 
the riddle of our own existence. Not 
the least interesting thing about the 
ameba is the fact that altho^h it has 
no eyes, it is all eyes, being light- 
sensitive throughout its whole body. 
Here, then, we must be quite close to 



UNDER GRBATBR MAGNIFICATION 


the beginning of that most priceless of 
possessions, sight. 

The ameba, being without a mate, 
adopted an extremely simple and in- 
getnious method of supplying its need 
for a . help-meet: it di^ded itself in 
the middle. Billions of times all over 
the world every day it is still propagat- 
ing itself in this manner. And not 
only does it keep ltd sight, but it 
passes it on each time it produces this 
dupllea^ of itself . It has the property, 
too, of growing an arm or a leg at will, 
and, more amiudng still, if it wishes, 
it can lop them off merdy by absorb- 


ing them into its body again. The 
ameba has never seen any of its 
brothers. It is in the predicament of a 
blind person who can barely tell pitch 
blackness from bright sunlight. 



A little farther down— or up, if you 
prefer — in the scale of life, one might 
expect to find other simple forms of 
eyes. Since the amebas kept their 
eyesight all down through geologic 
thnee it is obvious that they used it; 
and because nature’s method has long 
idnoe been shown to be one of trial and 
error, and the ultimate a survival of 
the fittest, students of this fascinating 
subject concluded that something must 
have happened when the ameba dis- 
covered it could not utilise its Ught- 
sensitive body to see food. 

One of these delvers into the secrete 
which are botmd up into that marvel- 
lous mechanism we call an “eye," Dr. 
Ttomas Hall Shastid, ophthalmologist 


of St. Lxike’s Hospital at Duluth, 
Minnesota, believes he has found the 
animal which possesses the first spedal- 
ised eye. This animal, the Eugltna 
viridia, a closely related member of the 
same group of animals, the protozoa, 
is on the border line between the 
nucroscopic and the macroscopic— the 
invisible and the visible — worlds, and 
its eye, Plgure 1, is a tiny rose-colored 
spot(e) just below its mouth (g). 

Although the Euglena has never 
seen a sunset, its eye is decidedly use- 
ful. To it the Euglena owes its hold 
on life. Dr. Shastid constructed a 
box containing three compartments, 
one brightly lighted, one ^mly, and 
one in darkness. Pouring ooze and 
water over the floor of all three, he 
turned Euglena loose into the dark 
compartment. In a short time it was 
found in the dimly-lighted cell. If 
placed in the brightly-lighted division 
it likewise was shortly to be found 
in the dimly-lighted cell; but if placed 
in the subdued light it stayed there. 
Its eyes have the ability to determine 
what conditions are best, and, obeying 
them, it is safer than we are when 
trusting to our eyes as we cross a busy 
street. 

B ut while Euglena viridia has what 
seems to be an extremely simple 
eye, under high-power magnification, 
^gure 2, one can see what appear to 
be six lenses. Science does not agree 
on the function of these structures; 
in fact no adequate theory to expiain 
observed data has hitherto been worked 
out, and this has for many persons 
been a stumbling block in the accept- 
ance of the evolutionary theory in 
general. Dr. Shastid is of the opinion 
that the so-called lenses of the Euglena 
are not true lenses at all, but are the 
ancestors of the rods and cones of the 
human retina. At all events, the eye 
of Euglena— th» word, from tiie Greek, 
means “good pupil”— is not by any 
means a pupil, beMuse a pupil is not a 
thing but a hole in a thing, and 
Euglena’a eye ia a substance, a bit of 
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pigment. It ia, in fact, the ancestor 
of the pigment epithelium layer of our 
retinas and, in addition, of the pigment 
in our skins. 

This does not imply, of course, that 
man is the descendent of any of the 
living protozoans, any more than he 
could be the descendent of any of the 
living apes. It is, however, believed 
that man and possibly all the existing 
forms of life descended from animals 
which were not very different from 
certain protozoans that are living 
today much as they must have lived a 
thousand million years ago. In other 
words, this hypothesis implies that not 
every individual of every form of life 
has been subject to conditions that 
caused it to evolve. This explains 
the existence in our times of animals 
that have come down from ancient 
geological times relatively unaffected 
by evolution. 

The eye of the Evglena being con- 
stantly subject to injuries, nature 
seemed to say: “I can surely beat 
that.” So, fn slightly higher animals, 
she made a depression and set the eye 
down in it, Figure 3. This structure 
may be seen today in some of the 
worms, such as the CapHellidae. It 
appears to exist solely for the protec- 
tion of the eye pigment, and Dr. 
Shastid’s painstaking researches have 
convinced him that it is plainly the 
forerunner or ancestor of the glolie of 
the human eye. 

B ut in setting the light-sensitive 
pigment in a depression, nature 
had overlooked the possibility that 
sand and foreign particles could still 
enter the eye. So, discovering her 
mistake, nature filled the pit mth a 
viscous, transparent substance which 
could not flow out of the pit, this 
material being the ancestor of man’s 
aqueous and vitreous humors. No 
image of an object could be formed 
through such an eye, but it was prob- 
ably because this method did not 
furnish full protection to the eye that 
nature grew a shoot of integument 
across the pit, forming the first cornea. 
These corneas were probably opaque 
at first, as in some types of snails to- 
day. In some species of snails the 
closing membrane has not yet quite 
crossed over. 

And, because some of these corneas 


ORDINARY SNAIL 

The tyce an traced at the 
end of the rettaetile eye-etdtke 
or onmalophoree. The tip 


eoeering the front of U 



were more efficient than others, due to 
being thicker in the middle than at the 
edges, the animals so favored multi- 
plied faster because of a decided 
advantage over the others in the 
struggle for existence. Thus came 
about the development of lenses in the 
eye. 

What other connections there are 
between the eyes of the invertebrates 




TUB EYE OF THE SNAIL 


and the eyes of humans it is difficult to 
say, for, as Dr. Shastid carefully points 
out, as one passes over to the verte- 
brates, and specifically to the fishes, 
the subject of eye development be- 
comes one of great obscurity; but it is 
no greater than that which surrounds 
the pedigree of man in general. As one 
scientist put it, “We do not know, 
after more than a century of mor- 


WALKING FISH 


around on ite pretornl fine. 
From a gcotogieoUji ancient 
type of fieh nhich gradn.'ny 
armtirrd tkL- habit all l*« 
rxiMng land animate, in- 
rlndiny max, an ielieted to 
hate drsfcnded, at it iX- 
plaintd in any textbook or 
general treatise on etoiution 


phologic study, even whether man and 
the other vertebrates have descended 
from a segmented, or an unsegmented, 
ancestor.” That is to say, in a mannw 
of speaking, we do not know whether 
man came up the trunk of the tree or 
through the branches! 

Besides having given us backbones, 
the fish first introduced a true crystal- 
line lens. Fishes also introduced true 
focusing arrangements, the iris and 
the pupil, I ■ 

and they almost succeeded in intro- 
ducing eyelids. Flies, by way of 
contrast, with their simple and com- 
pound eyes, have no need for a focus- 
ing apparatus, because their three 
simple eyes for near objects, and their 
compound eyes for distances of three 
or four yards, supply the lack of it. 
And the wide field of view of the com- 
pound eyes obviates the necessity of 
other than a motionless, jewel-like 
setting in the head. 

B ecause no organ can function 
efficiently without periods of rest, 
i devised sleep. In the case of 
vertebrate eyes, because of their deli- 
cate organization, other means were 
necessary in addition, one of these 
being “motion-blindness” or the in- 
ability of the eye to perceive objects 
while the eye is in motion. The other 
expedient of major importance is 
retinal rest, due to eyelids. In a few 
species of fish are found fixed dermal 
folds both above and below the eye; 
in some sharks there is an eyelid 
in the inner corner of the eye, and a 
similar lid is found in snakes and birds. 
There is still a vestige of this fold in 
the human eye, but the functioning 
eyelids of man came from the upper 
and lower eyelids which were started 
by his distant ancestor, the fish. 

Some of the fishes developed lungs, 
and, finding that they could breathe 
in the air too, they flopped out on the 
land. Thus originated the amphibians, 
animals able to live both in water and 
on land. Their pectoral fins became 
shoulders and arms, their ventral fins 
were slowly changed into hips and 
legs. The radical changes brought 
about in their living conditions re- 
quired a readjustment: but that the 
transition is not yet complete is 
evidenced by the fact that every 
embryo child has gills at a certain 




itag* of it> oarly foetal dev^pmeat. 

In the depths of theses fls¥ found 
that their sight apparatus was quite 
sufUdeat. But, eapoaed to b^t 
Ugfata and to the straggle for self- 
preservation, new devices wen neoee- 
sary to render the eyes capable of 
ad^uate swvice. Nature therefore 
contrived to protect the eyes of fishes 
agidnst the terrific strain now put 
upon than; and the result was eyelids. 
The amphibians developed eyelids 
firom the meager beginning made by 
the fishes, and particularly the lower 
eyelid. ‘In fact, the frog developed 
Us to the extent that he winks his 
lower lid upward, whemas the human 
winks his upper Hd downward. 

N O fish ei-er shed any tears because 
ofthesympathyfndypouredupon 
him. It was the amphibians who pre- 
sented the world with weeping fadli- 
ties: lachrymal secretion and drainage. 
The snakes, belonging to the family of 
reptiles, made little contribution to 
eyes, ^though they have both an 
upper and a lower eyelid. Their eye- 
lids are chiefly to protect their eyes 
against scratches as they glide past 
sharp sand, briars and thorns. These 
eyelids, however, are fused together, 
and transparent, except at shedding 
time when they become opaque. This 
provides an explanation for the periodic 
blindness to which sukes, as every 
fanner knows, are subject. 

From the Udeous reptiles branched 
off both the mammals (animals which 



THIRD BYE OP LIZARD 


suckle their young) and the birds. But 
which of these two came first is not 
known. At all events the primates 
(the highest division of the mammals) 
possess pupils which are round. The 
primates developed stereoscopic vision, 
which is vision of the same object 
through both eyes at the same time. 
In monkeys, stereoscopic vision can be 
obtaihedl but not long held; in the apes 
this type of vision comes much more 
easily; but only in man is there con- 
tinuous, readily maintained stereo- 
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aeopie vition-HtUhough in childnn the 
eyes do not as a rule move in perfect 
imison until about three months after 
birth. 

Because of the development of a 
speech center in man, there has come 
about what is called dominancy and 
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servlency In human eyes, a phenome- 
non not found in the other mammals. 
This means that, in the human, the 
brain does most of the seeing through 
one oye, even when both eyes are 
open. Dr. Shastid has found that 
from 95 to 100 percent of the detail of 
any object comes through the right 
eye if the person be right-handed; 
while if the person be left-handed the 
left eye as a role, but not always, takes 
up the major part of the detail. This 
condition, which he has been unable 
to observe in any other animal, may 
eventually result in consequences of 
vast importance to humanity. But 
let Dr. Shastid tell it: 

“TN the course of generations, man’s 
X ‘field* of view will become smalla 
and smaller. This, because his need 
of a wide field is groaing less and less. 
This I say with full realization that we 
live in an age of automobiles, and that 
these vehi^ render desirable a wide 
field of view. The automobile is 
probably a very tran^tory phenome- 
non. I evoi believe that, in the course 
of countless ages, the two human eyes 
will come closer and closer together, 
the bridge of the nose will further 
diminish and sink (just as the animal 
snout, in man’s line of descent, has 
been doing for vast aeons of time) and, 
finally, man’s two eyes will a^n be- 
come one— just one large, central, 
cydopean eye. 

“It is likely that the merely servient 
(left) eye will shrink away (as the 
j^neal eye hai already done) so that 
the right eye will become the cyclopean. 
Certain it is that the left eye, even 
today, is bdng used less and less eon- 
timially. hfan's binocular and stereo- 
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Bdopie visions are being destroyed. 
Tliat is tile price he pays for his speech 
cento’. 

“The great qyclopean eye, however, 
will regain stereoscopic vision by de- 
veloping two maculae in the one eye, 
just in the fashion in which many 
birds have stereoscopic vision in each 
eye now. Although the field of view 
will then be narrower than now, the eye 
will probably be microscopic and tele- 
scopic; it will be exceedingly acute for 
colors, for motion, and for form; and, 
finally, most important of all, it will 
probably be able to perceive as light 
many forms of energy which now pro- 
duce in human eyes no sort or kind of 
perception. 

E volution of the fleshly eye 
has been, for man, in the more 
recent stages of his progress, much too 
slow. So man invented the micro- 
scope, the telescope, the spectroscope, 
and even the X-ray apparatus which 
permits him to see through opaque 
objects. Nature, seeking valiantly to 
help man’s eyes adjurt themselves to 
the new set of conditions whereb man 
reads, writes, repairs watches, cuts 
gems^ examines pictures and so on, 
has done so in two different ways— 
one bad, one good. The bad way 
has been by making him near-sif^ted. 
The near-sighted eye, at rest when 
looking at near object is always a 
diseased eye. But the normal-sighted 
eye, supplied with a very strongly 
developed focusing apparatus for near 
objects, will, I am firmly convinced, 
survive the competition. 

“At all events, the law of evolution 
is as interminable as the law of 
gravitation. I may be mistaken in my 
prophecy of the exact changes which 
are yet to occur In the human eye, but 
on one pmnt, surely, it is impossible to 
be mistaken. That point is that there 
will be change. The entire spiritual, 
intellectual and physical universes in 
which man lives will change. And 
man himself, his eyes included, will 
inevitably change with them.’’ 
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Safety at Sea 

American Ship **Malolo** Survives 
Terrific Collision 


AFTER the tragic loss of the 
/jk Titanic in 1912, due to col- 
J V lision with an iceberg, the 
leading naval architects of the 
world met in London, and the Inter- 
national Conference, as thus assembled, 
laid down certain rules for ship con- 
struction, designed to safeguard life 
at sea. 

The recently completed passenger 
ship Malolo, 682 feet long, 83 feet beam, 
22,000 tons displacement oh a full 
load draft of 28 feet, and 22 knots 
speed, was designed by Wm. F. Gibbs 


on her trial trip in fact, the Malolo was 
rammed squarely amidships by a 
heavily loaded Norwegian ship, the 
Jacob Chriaiensen, which struck her 
squarely on the biilkhead between two 
boiler rooms, both of which were 
opened to the sea and flooded. The 
stem of the Chrintemen protruded be- 
low water and ripped oi>en the plating, 
from just above the boiler floor to a 
height of 15 feet. It was a terriflc 
blow; but the instant closing of the 
watertight bulkhead doors and the 
scupper valves, coupled with the heavi- 
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of New York in full compliance with 
the International Conference require- 
ments. Furthermore, he exceeded the 
Conference stipulations by installing a 
central control system for the simul- 
taneous closing of all scupper valves, 
thus preventing flooding through these 
valves — a frequent contributory cause 
of foundering. Mr. Gibbs also gave 
special attention to stability as a safe- 
guard against capsizing. 

At the very outset of her career. 


ly stiffened bulkheads, saved the ship. 
With some .5000 tons of water in her 
two boiler rooms, she settled to 36 
feet draft forward and 26 feet aft, 
but showed only a slight list to port. 

The International Conference called 
for closer spacing of bulkheads, result- 
ing in smaller compartments. Note the 
improvement of the Malolo over the 
Titanic, The latter, 886 feet long, had 
only 16 compartments; the Malolo, 
682 feet long, has 14 compartments. 



The Titanic, if her engine-room com- 
partment had been pierced, would have 
taken in 5000 to 6000 tons of water. 
The Malolo, with her two midships 
compartments flooded, took in only 
5000 tons. 

Mr. Gibbs, writing in Marine Engi- 
neering, says “While the provisions of 
the International Conference for Safety 
of Life at Sea, held in London in 1914, 
have not yet been adopted by this 
country, the Malolo complies strictly 
with these rules.” Why this astonishing 
neglect? Are we altopther indifferent 
to the safety of American voyagers? 


A nother most important safety 
provision, which the writer 
strongly urged at the time of the 
Titanic disaster, was the raising of the 
bulkhead deck, and hence the bulk- 
heads, to a higher level. In the 
Titanic the bulkheads extended only 
10 feet above the load line; but in the 
Malolo they rise 16J^ feet above water 
amidships, and at the bow 21^ feet. 
Moreover, by reference to the ac- 
companying diagram, it will be seen 
that the collision bulkhead extends 
one deck above the bulkhead deck. 

The owpers, the Matson Naviga- 
tion Company, and Mr. Gibbs, the de- 
signer, are to be congratulated on the 
performance of this fine ship. 
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Nobility at Work 

How Some of the ^*Nohle** Gases Are Finding 
Valuable Applications in Industry 


T he air ia composed of about 
four-fifths nitrogen, one-fifth 
oxygen, a small amount of 
carbon dioxide and traces of 
other gases, such as helium, argon, 
neon, krypton and xenon. It is less 
than 35 years ago that any one of these 
latter was obtained for the first time. 
They are not elements which can be 
mixed with other elements or com- 
pounds in test tubes or retorts to pro- 
duce new compounds, for these gases 
are “noble” ones, and in more ways 
than one. 

Xenon, for example, is present in the 
air in the proportion of only one in 
170,000,000 parts; argon, the most 
common of the five, forms only about 
N/lOOths of 1 percent of the air. 
Such rarity makes these gases noble; 
not only are they uncommon, but they 
refuse to Join with any other elements, 
or even ^th the others in their own 
exclusive circle, in the formation of 
chemical compounds. They are even 
more noble than are the “noble” 
metal»r-fold. platinum, iridium, et 
cetera— which are not tarnished by 
exposure to the atmosphere but which 
can be ma^ by the chemist to combine 
with other elemmitB in the formation 


of new compounds. The noble gases 
are sufficient unto themselves; and 
it is not surprising, therefore, to note 
that little space is devoted to them in 
the average textbooks on chemistry. 

Of the five rare gases — argon, 
helium, neon, krypton and xenon- 
three are now at work. The other two, 
krypton and xenon, could be made 
to labor, but. they are so rare that to 
harness them commercially would 
hardly be feasible. All of them are 
being given off constantly by the earth 
in springs. In natural gases, by vol- 
canoes, and even from rock formations. 

H elium was the first ot the five 
gases to be discovered. It wss 
found by Lockyer in 1868 in India, 
but, seeihingly paradoxical, it was not 
in India. Ita exact location at the 
time was about 93,000,000 miles away, 
and the time was that of d solar 
eclipse. By means of the spectro- 
scope, scientists discovered in the 
cbrona the sun a gas which bad not 
been found on the earth. To the new 
dement was given the name helium, 
from the Greek word Aelt'os, or sun. 

It wu not until 1896 that Ramsay 
discovered the gas in the earth’s atmos- 


phere. During the World War, helium 
attained prominence because of its 
value for inflating dirigibles. Being 
inert, it is non-inflammable and non- 
explosive, and, being buoyant, it Is 
ideal for use in balloons, except for its 
cost. Before the war, helium could 
be distilled from the air at a cost of 
about 1700 dollars per cubic foot; 
today the production cost is but a 
small fraction of that amount.' Even 
so, however, the expense of filling a 
dirigible with it is more than a quarter 
of a million dollars. 

As for neon, which constitutes one 
in 66,000 parts of the air, it has been 
found that a beautiful red glow is 
produced by passing an eleetrie dis- 
charge through a glass tube contain- 
ing a slight amount of the gas. Hence 
neon is now conunerdally at work in a 
novel type of electric dgn in which 
letters or designs are made from glass 
tubing. Neon, from the Greek word 
H«os, or new, was discovered in 1898 by 
Ramsay and Travers. 

Eryi^n, from the Greek jjford 
krypUm, Or hidden, and xenon, from the 
Greek word xenes, or strange, were afao 
found in the same year, 1888, by the 
same two men, , ' 
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Argon was first obtained by Ray- 
leigh and Ramsay in 1894-1895. The 
name is derived from the Greek word 
argog, or inactive. It is the commonest 
of the five noble gases and is by far 
the most valuable commercially, saving 
us annually three hundred million 
dollars in electric light bills. 

O F the tungsten-filament lamps, the 
larger sizes are gas-filled and the 
smaller ones are vacuum lamps. The 
1926 production included 173,000,000 
vacuum lamps and 121,000,000 gas- 
fllled ones. The vacuum lamps aver- 
aged B314 watts each, and the gas- 
filled ones 96 watts. The amount of 
light produced by each type was not 
in proportion, however. TTie average 
gas-filled lamp consumed nearly three 
times as much current but produced 
A}4 times as much light. Thus the 
gas-filled lamp of 1926 was about 55 
percent more efficient than the aver- 
age vacuum lamp. 

Two gases are used, nitrogen and 
argon. Nitrogen is inert in that it 
does not combine readily with other 
substances, but it can be made to 
participate in many reactions. Dif- 
ferent mixtures of nitrogen and argon 
are used for different sizes and types 
of lamps, with practically all argon 
in the case of the average size lamp, 
and about half nitrogen in the large, 
high-voltage lamps. 

The point might be raised as to why 
the gas-filled lamp has not superseded 
all vacuum lamps since it is so much 
more efficient. The answer is that 
special operating conditions exist with 
gas-filled lamps, in that a special de- 
sign of filam,ent is needed, et cetera, 
so that gas-filled lamps consuming less 
than about 0.4 ampere are as yet less 
efficient than vacuum lamps. 

Although as stated, Ramsay dis- 
covered argon in 1894, for 20 years no 
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practical application was made of it. 
In 1913, however, Dr. Irving Lang- 
muir, in the Research Laboratory of 
the General Electric Company, put a 
little argon in a lamp bulb containing 
a specially designed tungsten filament. 


The presence of the gas made it possible 
to increase greatly the amount of cur- 
rent passed through the filament and 
to increase Its temperature. The 
higher the temperature, the whiter 
and brighter the light produced, and 
the greater the efficiency. 

Early experimenters had tried gas- 
filled lamps, but the vacuum carbon 
lamp was found to l)e better. Dr. 
T.angmuir's experiments showed, how- 
ever, that a tungsten filament heated 
in a gas-filled bulb entirely freed from 
water vapor lasts longer than when 
heated in a vacuum; and that the 
heavier the gas, the slower the evapora- 
tion of the tungsten. For example, 
it was found that argon reduced the 
filament evaporation to 1 percent of 
that which occurred in a vacuum at 
the same temperature. 

T he addition of the gas to increase 
the life of the filament means an 
additional heat loss, but, by using 
either a large filament or a coil of small 
filament, the heat loss has been over- 
come by the higher temperature and 
the improved quantity and quality 
of the light. 

The argon used by Dr. Langmuir in 
his experiments back in 1913 was im- 
ported from Europe and cost 10 
dollars per cubic foot. Many thou- 
sands of cubic feet of the gas are now 
used every week in lamp manufacture, 
and, needless to say, the cost of argon 
today is far below the figure for 1913. 

Just at the time the AVorld War 
was beginning, an American, J. G. 
Wild, succeeded in escaping from 
Europe with a sufficient quantity of the 
then hard to obtain argon gas with 
which to conduct exhaustive experi- 
ments in producing and purifying the 
gas. By the fall of 1914 the character- 
istics of the gas had been learned to 
such an extent that it was possible to 
supply the lamp development labora- 
tory of the National Lamp Works at 
Nela Park, Cleveland, with some argon 
for use in lamps. In February of the 
following year regular shipments of the 
gas were started to different lamp 
factories. Crude argon— with varj|- 
ing amounts of other gases as impuri- 
ties — was purchased from an air- 
products company in this country 
and purified in this laboratory before 
shipment to the lamp factories. 

Each year found the consumption 
of argon much larger than that of the 
preceding year, and in 1919 a complete 
argon production and purification plant 
was built at Cleveland. Here clean 
air is sent through a pipe to a com- 
pressing machine where a pressure of 
4000 pounds per square inch is applied. 

More than simply pressure is re- 
quired, however, if the air is to be re- 
duced to a liquid; its temperature must 
be reduced to 220 degrees below zero, 
Fahrenheit. The compressed air is 
therefore directed into interchangers. 


tanks in which the temperature is de- 
creased almost to the point where the 
air becomes liquefied. 

From the interchanger, the highly- 
compressed and low-temperature gas 
passes through an expansion valve 
into the fractionating column or still. 



This is the rqvinneni used for purifving the 
crude argon eMirered from the eompreesor 

This still is heavily insulated to keep 
out heat, for the temperature within 
the still must be 300 degrees below 
zero. When the air goes through the 
expansion valve the pressure sud- 
denly drops from 4000 to six pounds 
per square inch. So suddenly is the 
pressure lessened that the tertipera- 
ture decrease is sufficient to cause the 
air to become a liquid. 

T he air in the still has been lique- 
fied by compression, chilling and 
expansion, but it immediately starts 
to turn back into gases. The nitrogen 
is the lightest or most volatile of the 
mixed gases, so it is the first to return 
to the gaseous state. The oxygen, 
which is heavier, trickles down the 
sides of the still as a liquid. The argon 
starts to go with the oxygen. 

Part way down the sides of the still, 
however, the argon begins to become 
a gas, following the example of the 
nitrogen. But the apparatus is so 
constructed that the argon, becoming 
a gas, is unable to join the gaseous 
nitrogen with which it parted company 
at the top of the still. Instead, it is 
trapped and led to tanks labelled 
“Crude Argon.” 

The impure, or crude, argon piped 
from the still is subjected to a heat 
treatment which removes the impuri- 
ties. Then it is compressed again and 
loaded into cylinders, ready to be 
shipped to lamp factories in all parts 
of the w'orld. Each cylinder holds 
300 cubic feet of the noble gas, which 
weighs slightly less than SO pounds. 
Open the valve of one of the cylinders 
and a hissing sound can be heard as the 
argon escapes; but as for seeing, tast- 
ing or smelling the gas, it can’t be done. 
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Building for the Ages 

Bu//f of Large-Size Stone, Bedded in Cement Mortar, St John’s 
Cathedral Should Be As Lasting As the Pyramids 

By J. BERNARD WALKER 


U PON its completion, St. John’s 
Cathedral will take rank as 
the third larsest place of wor- 
ship in the world. The basis 
of this comparison is the total ground 
surface covered by the building. St. 
Peter’s, Rome, stands first with an 
area of 227,069 square feet; Seville 
Cathedral, Spain, second with 128,670 
square feet, 'these are followed by 
St. John’s, New York, which will cover 
109,082 square feet. In exterior length, 
it will stand second, measuring 601 
feet as compared with St. Peter’s, 
which measures 710 feet. 

Architecturally considered, tiie 
crowning glory of St. John’s will be 
found in its tri^y noble nave, in which, 
by the insertion of two lines of majestic 
piers .86 and 98 feet in height to assist 
m carrying the vault, the architect has 
been able to secure a clear nave width 
of 96 feet between the clerestory walls. 
Ihla is several feet wider than the nave 
of St. Peter’s, which is given as 86 feet 
by Fletcher in his recent notable work, 
”A Htotwy of Architecture.” 

When Mr. Ralph Adams Cram was 
eonfronted with the task of remodding 
Romanesque design of the first 
tinblteets, Messrs. Heins and La 
Fiur|f/he decided to adopt the style 
known as Thirteenth Century French, 
as developed by the medie^ cathe- 
dnd builders in those superb examples. 


Notre Dame and Chartres, Amiens 
and Rheims. The style is marked by 
great simplicity and dignity and a 
sparing use of the elaborate sculptural 
and other decorative effects which 
wore to characterize thelaterdecorated, 
flamboyant and perpendicular cathe- 
drals of France and England. 

So felicitously has Mr. Cram adapted 
the Thirteenth Century style to the 



ritual and congregational requirements 
of a Protestant Cathedral of the first 
rank, that the writer, at least, does not 
hesitate to say that St. John’s, both 
within and without, will surpass its 
great prototypes in that particular 
quality of combined simplicity and 
dignity to which we have referred. 
When the student who has familiarized 
himself with medieval cathedrals, first 
enters the nave of St. John’s, looks 
through the two lines of soaring 
columns that sweep, unbroken, from 
floor to roof, and appreciates the vast 
stretch of 96 feet from clerestory 
window to clerestory window, he udU 
realise that here is something which, 
for sheer majesty of effect, is un- 
matched among dl the cathedrals of 
the world. 

But the purpose of the present article 
is to deal with the permanence, the 
enduring quality of the construction of 
Anaerica’s greatest Cathedral. How 
long wfll it endure? For how many 
generations, throughout how many 
centuries, will it stand the buffeting 
of wind and weather, the akenuting 
attack of torrid heat, driving r atw, 
and disintegrating frost? The trriter 
was ssked ^at question by a vUto 
from the west, who had travelea tar 
to look upon the structure, of whose 
vast progortiona he had heard so 
much. We ansirered, ”t| yon could 
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return to earth five thousand 
years from now, you would find 
St. John's standing, to all out- 
ward appearances, as you see it 
today.” In explanation of our 
confidence, we quoted a well- 
known sculptor, who was then 
engaged in carving a monu- 
mental work upon the vertical 
face of a mountain of solid 
granite. Wishing to know the 
probable rate of disintegration 
of the granite, he consulted the 
state geologist, who, after a care- 
ful study of the problem, which 
included laboratory testa, set 
down the rate of wear of the sur- 
face at one inch in several thou- 
sand years. 

Now, the exterior of St. John’s 
is clothed with selected granite 
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Professor Goodyear believed 
that the outward inclination of 
the clerestory walls of the great 
French cathedrals was inten- 
tional, and was done to counter- 
act the foreshortening effect, as 
the eye of the spectator ranged 
upward. The writer believes that 
this effect was due entirely to the 
settlement, or closing up, of the 
masonry under the thrust and 
counterthrust of vault and flying 
buttress. A similar displace- 
ment, in the opposite direction, 
occurred when the unbalanced 
thrust of the aisle arches pushed 
the lower half of the piers in- 
wardly towards the nave, thus 
accentuating the outward in- 
clination of the clerestory walls. 

Now, all of these effects may 


of a quality equal to that above re- of those master builders, the Romans, be traced either to faulty design, due in 
ferred to. If the action of the weather It was an age of small-stone-and-mortar some cases to a lack of technical knowl- 
removed one inch in five thousand construction. Lack of suitable tools edge of the amount of thrusts and loads 
years from the granite face, the loss and appliances at the quarries, poor that would be developed, or to what 
would not be visible to the eye, even roads and inadequate means of trans- looks suspiciously like a happy-go- 
on the bold and massive carvings and portation, and the lack of capital, lucky, cut-and-try method of building, 
mouldings that adorn the structure. drove the early builders to the use of Not to all of the cathedral structures do 
Similarly, the interior surface of the building stone of small size; and in these remarks apply. There are some, 
cathedral, which is of selected Indiana binding together this material in their like Salisbury (if we except the tower 
limestone, a material which hardens piers and walla, they were restricted and spire, which were never contem- 
under atmospheric effects, will suffer to the use of lime mortar- - some of it plated by the original architect) which 
no disintegrating effects that will be good, but much of it, as many a catas- stand today as secure and perfect as 
noticeable as the centuries pass by, trophe proved, of wretched quality, when they were consecrated five to 
There remains as a cause of failure seven centuries ago. 

the question of faulty design, poor T T was no uncommon occurrence for St. John’s has been designed and is 
materials, and careless workmanship: A the tower over the central crossing being built with a careful avoidance of 
and it is here that St. John’s greatly to come crashing down, not many the pitfalls which so often brought 
surpasses in its structural strength years after the completion of the disaster to the medieval churches. The 
and workmanship the cathedrals of the church. Sometimes the disintegra- load upon every pier, the thrust against 
Middle Ages. tion of the masonry would be gradual, every buttress, has been calculated 

In those early days, money was as in the case of the tower and spire of with close exactness. The crushing 
scarce and the world had lost many of ancient Chichester Cathedral, which strength and the safe limit of loading 
the secrets of construction, notably fell as late as the middle of the Nine- of each kind of stone are known, and all 
that of the making of the cement, teenth Century. It is to the early fall the parts are so proportioned that in 
which had rendered so lasting the work of the tower of Ely Cathedral that we every element of the vast structure 
owe the beautiful octagon built in its 



place to cover the crossing. The curi- 
ous double arches at Wells were hastily 
thrown up to buttress the four piers 
that were yielding under the weight of 
the tower. The lovely tower and 
spire at Salisbury, the top of which 
leans some two feet out of the perpen- 
dicular, owe their present security to 
emergency measures in the shape of 
112 flying buttresses and inclined 
stone struts, without and within the 
wails of the cathedral, to say nothing 
of a score of iron bands inserted to 
hold the sliding masses of masonry 
together. 

Nor were the great French cathe- 
drals exempt from trouble. The 600- 
foot spire of Beauvais Cathedral 
crashed down upon the crossing; and, 
twice, the vault, lB7}i feet in interior 
height, thrust out the walls of the 
choir and fell upon the choir stalls 
and altars below. In rebuilding Beau- 
vais, the number of piers in the main 
arcades was doubted, and additional 
buttresses were run up between the 
walls and the oriipnal buttresses. 
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tuiy, Normen Church. 
Mid of all later medieval 
ehurehee, could not afford 
to eonstruet tiwir pien of 
cut stone throughout; so 
they built an extc^or 
shell of fine squared stone, 
from six to twelve inches 
thick, and filled in the 
' center with a core of 
rough, broken atone, set in 
lime mortar. 

When the load the 
upper walla came upon 
such piers, the rubble core 
settled more readily than 
the carefully joint^ ash- 
lar casing, and the shell 
carried the greater part of 
the load. With the pas- 
sage of the centuries, the 
mortar frequently disin- 
SBCnONS THROUGH THE NAVE w 

TMare are so flrinf ImUreaaet a* in mtdieial eatkedre^ Oualitv^ and ’oracticallv 

The tpaee (Mei roonUl eater U here inehdtd in the natt. ffUaUty, and practically 

rendering ait (Me moat apaeUma note in Oe ttorld the whole load Tested On 

the thin outer shell, which 

there will be a wide margin of safety, would bend or bulge, fiakes of stone 
It is safe to say that the piers of splitting off, and the work threatening 
St John's will forever remain as plumb an early fall, 
as they are today. Turn your atten- 
tion to the drawing showing a cross- is the trouble with the piers 

section through one of the vast abut- J. that carry the dome of St. Paul’s, 

ments, and you will feel satisfied that which, upon investigation, were found 
the thrust of the nave vault, great to consist of a thin i^ell of Purbeck 
though it will be, will never push these limestone, backed by a mass of badly 
huge masses of granite from their disintegrated rubble and lime mortar, 
appointed positions. They are being strengthened by inject- 

Aa regards the materiaU of construe- ing liquid cement under high pressure, 
tlon, St. John's may be called a big- In seven! instances the threatened 
stone job. To make clear what we coUapee of the towers of medieval 
mean by this, we have made a com- cathedrals was met by heroic efforts 
parative drawing of a pier of Glou- to hold up and repair the heavy masses 
cester Cathedral (1100 A.n.) and one of crumblipg masonry. "Murray’s 
Handbook’’ records in dramatic de- 
scription, work of this character. Take 
the case, for Instance, of the enoi^ 
^m\\\ ^ mously heavy tower of St. Alban’s, 
MlW B with walhi six or seven feet in thickness, 

illli Hr 111 M 1 B wUch was saved from imminent eol- 

lapse in 1871. 

j The tower, thousands of tons in 

I weight, was crushing the massive piers 

i upon which it stood. The mortar used 

rP^ ■ In buildibg the piers had become pulver- 

Si [py 8 ixed. The toW leaned graduidly to 

Wm I ■■■ j the northeast pier, which burst open, 

edusing rents from the crown of the 
BBS'*}’**'"" nerthem and eastern arches which 

CTV rj I i extended upwards to the parapet at 

j ffl ffl t i mm I the top of the tower. "Adjacent ardiSB 

^•hre haatOy bricked up and double 
shores and trusses wne insMted. A 
chistM of heavy timbers, abutting 
diagonally against the northeast cor- 

aaaauaraa.^.a ia,er^h-a.. nM Of tho tOWCT, bcnt Hke bOWS Undw 

prsesuro and the northeast towel 
MEDIEVAL V. MODERN MASONRY crumbled until there was a continuous 
CXaneetier pier (ixooa.d.), outer AM shower Of dust and smaU partides 
dnyping^ d it. A fter maj^ d^ 


downward progtcM of the tower was 
irnsted. The great trassea in tibe 
northern and eastern arches had 
caught the shifting mass and were up- 
holding it’’ The tower was then rend- 
ered secure by inserting cement con- 
crete in the foundations and by re- 
pairing the tower and piers with brick- 
work and liquid cement grout. 

Not always, however, did these 
emergency measures save the medieval 
tower from disaster. Take the case 
of the charming old cathedral of 
Chichester dating from the 12th and 
18th centuries, the piers of whoee 
central tower, after centuries of smloe, 
began to give way. 



SECTION THROUGH MAIN PIER 


Quoting Murray: "In the northwest 
tower, fissuiee were discovered wide 
enough to admit a man’s arm. Iron 
clamps and traps had been applied 
from time to time to stay progress dt 
the settlement. New stone work was 
built up, parts of the piers were recaeed 
and bonding stones were inserted — ^but 
as this work went on, the amount of 
bad construction, disintegration and 
decay in the old masonry, developed 
itself in a manner exceeding all expi^- 
ence, and presented most serious and 
unexpected conditions. Old fissures ex- 
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tended themselves into fresh 
masonry and new ones made 
their appearamce. Shoring 
was resorted to, but the walla 
began to bulge. Cracka and 
fiasures, some opening and 
others closing, indicated that 
fearful movements were taking 
place throughout the parts of 
the walls connected with the 
western piers; and it was de- 
termined that the bulging 
should be checked by apply- 
ing a jacket of solid timber. 

"The work continued, with 
new fissures appearing and 
failures increasing, until the 
following Wednesday, when 
crushed mortar began to ap- 
pear from the old fiasures. 
Flakes of facing stone fell and 
the braces began to bend. 
Work continued far into the 
night, but before noon it was 
seen that the fall of the tower 
was inevitable. Inhabitants 
living near the building were 
warned and not long after 
noon, the spire inclined slight- 
ly to the southwest, then 
descended perpendicularly into 
the church, as one telescope 
tube slides into another . . . 
the mass of the tower crum- 
bling beneath it. 

ruin presented a 

A compact mass of de- 
tached materials puddled to- 
gether in the form of a 
rounded hill which rose at the 
summit nearly to the level of 
the triforium capitals, and 
^ped gradually downwards 
into the four arms of the 
cross." 

Consider the piers of St. 
John’s. The main piers, mea- 
suring 11 feet by 16 feetj three 
inches, consist of a heavy outer 
casing of Indiana limestone, 
with an inner core of massive, 
squared granite blocks, each 
weighing from to 7 tons. 
The limestone casing consists 
of selected stones, most of 
which are several tons in 
weight. Not only is the work 
set in a concrete mortar that 
hardens to the consistency of 
the stone itself, but, at each 
course, it is tied together by 
galvanized iron clamps, one 
half inch thick and two Inches 
in width, as shown In one of 
the a^mpanying drawings. 

Consider alM the more len- 
der piers, intermediate with 
the main piers. These have 
the amazingly slender propor- 
tions of a least diameter of 
five feet to a length of 98 feet, 
or about one to 20. To guard 
against any buckling under 



the load they carry, it was 
decided to make each course of 
a single granite block, of a 
maximum diameter of seven 
feet, measured across the mould- 
ings. These blocks weigh up 
to four tons apiece, and, set 
as they are with thin cement- 
mortar joints of great ten- 
acity, they give these tall piers 
approximately the strength of 
a single monolithic shaft. 

The same combination of 
durable, selected atone, cement 
mortar, abundant iron clamp- 
ing and careful workmanship, 
prevails throughout the whole 
fabric of the cathedral— it is 
built for the ages. 

And a word about the 
workmanship. The contract 
was awarded to the firm of 
Jacob and Youngs, Inc., who 
have thrown themselves with 
manifest enthusiasm into the 
prosecution of this great work. 
By the use of the most up-to- 
date erecting plant, they have 
carried up the majestic nave 
of this cathderal at a rate 
which has never, we believe, 
been approached in any pre- 
vious work of this kind. In 
great part, this has been due to 
the unique design of the steel 
scaffolding, which extends the 
full length of the nave and 
which serves to carry the 
steel centering upon which the 
great arches of the nave have 
been built. 

M atching the zeai of 
the contractors, is the 
keen interest which is every- 
where manifest among the 
men. As an engineer, the 
writer can state that never has 
he seen a finer job of masonry, 
or one in which the cutting of 
the stone and its setting showed 
greater evidence of exacti- 
tude and care. There is a sug- 
gestion, indeed, of the loving 
care with which the medieval 
builders, as at Chartres, bent 
to their task. The medievid 
cathedral was at once the most 
majestic and most beloved 
building in the cities which it 
so grandly dominated. Noble 
and peasant would labor, some- 
times nde by side, in its erec- 
tion. 

"The men seem to be deeply 
interested in this work,” I re- 
marked to one of the master ^ 
workmen. "We are,” he said. ' 
"At heart I know that I am. 
This is the third cathedral I 
have helped to build; and I 
feel it is an honor to labor upon 
a great work like this that is be- 
ing raised to the glory of God.” 
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H(tw a Pkce of String/Plus a Paper Bag and an Idea^ 
Equalled a Nation-Wide Business 


T1 


By MILTON WRIGHT 

. E opportunities for profit- only for the supplies but for the derk’s 
able invention today are time as well. 'Dien, too, the finished 


practically without limits, packageusoallywasuntidyandtooawk- 
The American people are al- ward for the customer to handle easily, 
ways wanting things and they have the “Next wetried selling market baskets, 

money to pay for what th^ want. They showed a saving in clerk's time, 
What more favorable situation could but thcve were a lot of objections. They 
an inventor ask for?'* took up too much space in the store 

So says Walter Henry Deubener, and the customers didn’t like to carry 
who developed, from a simple little them, because the baskets scuffed 
invention, a businees which extends their clothing. For month after month 

we wrestled with that 
problem. We couldn’t 
forget it if we tried, for 
not a day passed with- 
out several customers 
saying, ‘Yes, I need 
this,’ or ‘I should buy 
that, but I can’t carry 
any more.’ 

“I used to lie in bed 
at nights thinking about 
it, and one night the 
solution came to ' me. 
Menially I took a paper 
bag and punched two 
holes in each side near 
the top and two near 
the bottom. Then I 
passed a strong double 
cord through the holes 



INVENTORS NEED INSPIRATION 


from coast to coast. All of Deubener’s 
mccess is bound up with a paper bag 
and a piece of string. 

Deubener was a grocer. With his 
wife he ran a cash and carry store on 
the balcony of a ten-cent store in St. 
Paul, Minnesota. Being ambitious for 
bigger and better business, they tried 
to please their customers in every way 
possible and to induce them to buy 
as much as they could. How to get 
women to pay for and carry away 
more groceries with them — that was 
the problem the Deubenere used to lie 
awake nights trying to solve. 

" jlyfANY times a day I would notice 
IVl that a customer’s purchases 
were limited by her anas rather than by 
her pocketbook,'' said Deuben« in 
explaining how he arrived at his in- 
vention. “I realised that if I could 
make packages easy to carry, my 
customers would buy more and would 
keep coming back. With this in mind 
we built a special wrapping counter 
where several articles were wrapped 
together in strong paper, tied with 
heavy string and a wot^en handle 
attained, This helped somewhat, but 
we found that it cost too much, not 


and around under the 
bottom and extended it upward to 
form handles at the top. 

"As soon as we got to the store the 
next morning we grabbed up the first 
empty paper sack we could lay our 
hands on and passed a looped length 
of common white wrappbg cord 
around it and through the holes just 
as I had visioned it the night before 
while lying in bed. We stuffed it full 
of canned goods— 50 pounds or more— 
and carri^ them rasily around the 
place. The paper didn’t tear because 
the wright was supported by the two 
portions of the string passing under the 
bottom of the bag. We realized that 
at last our problem was solved.’’ 

“How soon did you place your bag 
on thO market?’’ we interrupted. 

“Only after we had seen a patent 
attorney,’’ he replied. "We briieved 
we had something in which there were 
great oommercial possibilities and we 
^dn’t want anyone else to reap the 
profits which we thought should be 
ours. As soon as that first bag was 
completed we hurried to a patent 
attorney, explidned what we had and 
asked 1^ to apply for a patent. Only 
then did we feel safe in taldng any steps 
to corametdallse the invention." 


“And did you wait untQ your patent 
was issued before you plae^ your bag 
on the market?’’ 

“No. Why wait? Such paper bags 
as I had invented were ne^ed right 
away. Returning from the patent 
attorney’s office, we bought a few 
ordinary bags and Some one-pound 
balls of string which we cut into nine- 
foot Imigths. (Today we buy our 
string in carload lots. We puneW 
holes in the bags with an ice pick and 
ran the string through in the way we 
had done with the model we had taken 
to the patent attorney. We made 26 
bags in all. Then we cut out colored 
pictures from the covers of magazines 
and pasted them on 'the bags to make 
them look attractive, for it has always 
been a theory of ours that an attrac- 
tive-looking article has many times 
the selling value of an article of poor 
appearance. 

“\I7E took the 26 bags to the man- 

W ager of the “ten-cent store' 
where we rented space for our grocery 
and asked to place them for sale at ten 
cents each on one of his counters. He 
consented. Within a half hour they 
were all gone. 

“Feeling now that the value of the 
invention had been demonstrated we 
hired two women and set them to work 
making bags in a amall space in a 
basement. They made 126. These, 
too, sold as soon as they were placed 
on sale. Then we went to the head 
buyer of the 'ten-cent store’ chain 
and he gave us an order for bags 
to be sold in all of his stores. Next 
we went to the buyer for the Min- 
neapolis district of the biggest chain 
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of ‘five and ten-cent stores* in the 
country. He, too, listed them for a 
trial. They were a success and then 
they were bought for the ‘ten-cent 
stores’ all over the country as well as 
Canada and Cuba. 

"Meanwhile we had moved our 
workers out of the basement and into a 
storeroom. We hired a girl and I quit 
being a grocer and became a factory 
man. The business was growing fast 
and I was the busiest man you ever 
saw. I was sales manager, shipping 
clerk, machinist, factory superintend- 
ent, janitor — everything. They were 
interesting times. I remember that the 
door was so narrow I had to carry the 
bags outside and pack them in large 
wooden cases out on the sidewalk. At 
one time I was employing a staff of 125 
workers. 

"■VTATURALLY the manufacturing 
developed into machine pro- 
duction. There were plenty of bag- 
making machines to be had, but none 
were adapted to making the new kind 
of bag I had devised. The big prob- 
lem became to get a sack-making 
machine that would turn the bags out 
in one continuous roll. It took us 14 
months before we got what we wanted. 
We had a special bag-making machine 
built in Philadelphia to suit our par- 
ticular requirements. 

“How many bags have you made and 
sold altogether?’’ 

"More than fifty million. Our 
growth has been steady. In 1916 the 
Deubener shopping bag was nothing 
but an idea. In 1919 we sold nearly a 
million of them. We climbed steadily. 
In 1926 we sold more than one and a 
half million. This year we will be well 
over ten million. 

"Production methods have kept 
pace with increased distribution. In 
the beginning we bought our paper 
bags in small quantities ready-made. 
Last year we ^ught 29 carloads of 
paper. Whereas we used to buy cord 




in one-pound balls, now we buy it 
ready-cut in carload lots. We used to 
send out the bags to have our name 
printed on them; now we have our 
own printing department. Instead of 
cutting out pictures from magazine 
covers, as we did to decorate the first 
few bags, we now buy ten million 
beautiful lithographs a year.’’ 

1 TOULD you say that the shop- 

W ping habits peculiar to the 
American public have made your suc- 
cess possible?’’ 

"No, I think that the shopping 
habits responsible for our bag's success 
are world-wide. As a matter of fact 
we have sold our bags to dealers in 
nearly every civilized country on the 
globe. Not long ago we licensed a 
firm who opened a branch factory in 
England, Naturally, we have taken 
out patents in the leading countries 
of the world.’’ 

"What about competition?” 

"There is plenty of it and it keeps 
us constantly on our toes. We have 
managed to develop, however, by con- 
stantly giving a better bag and better 
service. We have worked out labor- 
saving machinery to reduce costs; we 
have been always on the alert to im- 
prove the appearance of the bag and 
make it of stronger paper. We now 
have ceased calling it a paper bag and 
call it a leatherlyke’ bag because of 
the unique appearance wc have been 
able to give it." 

"But what you seized was an unusual 
opportunity for a useful invention, was 
it not?’’ 

"Not at all. There are more op- 
portunities for .profitable invention to- 
day than there were in 191? when I 
made mine. The inventor, of course, 
must proceed logically. Prom my 


experience, I should- say that the first 
thing to do is to make sure that your 
idea is practical. Then find out that 
there really is a public demand for it. 
Next, select a reliable, experienced 
patent attorney and apply for a patent. 
If you have ample finances, sufilelent 
business experience and all the other 
necessary qualifications, then the way 
for you to make the most money out of 
your invention is to do your own manu- 
facturing and selling, for you will be 
more enthusiastic about your own 
invention than anyone else would be 
and you will work harder. If you lack 
sufficient business ability or finances, 
then try to make some arrangements 
with a reliable manufacturer on a 
royalty basis. 

“'T^HERE is nothing wonderful or 

X mysterious about business or 
making money from the right kind of 
an invention. Successful business is 
nothing more than an accumulation of 
a lot of little policies carried out in- 
telligently, carefully, continuoiudy and 
energetically. There are many inven- 
tions that are impractical, of course, 
but if you have something the public 
needs, then plain common sense and 
hard work will bring your reward. At 
least, we have found it so." 

“Mr. Deubener, throughout our 
conversation you have been saying, 
’we.’ Whom do you mean when you 
use the word ‘we’?’’ 

“Why, my partner, Mrs. Deubener 
and myself. We are partners in busi- 
ness as in everything else. Our busi- 
ness wouldn’t be what it is today with- 
out her help. I didn’t mention it 
before, because I thought it was sdf- 
evtdent, but a fine, ‘A Number One’ 
wife is a valuable asset to every in- 
ventor and business man." 
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Conservation or Extinction? 

How Two Creatures, Living at the Earth's Antipodes, Were 
Blotted Out of Existence by Human Greed 

By Dr. LEON AUGUSTUS HACsMAN 

W HAT is it to be ‘*sa dead as visions and water for the ship, a small and feet of this spedee were of a 
the dodo?” It is to be dead party bad gone ashore, and soon re- brilliant yellow, and altogether it must 
specifically, as the scientist turned in considerable excitement, have been, despite its grotesque pro- 
would say, as well as in- bearing tales of a remarkable bird portions, a strikingly beautiful natural 
dividually. As a general thing, in which they had found in large numbers element in the scenery of the island, 
animal and plant life, individuals die, —a bird quite unlike anything which In habits the dodo was supremely 
but the spedee, or “kind” remains, they had ever seen or beard of in torpid, hence its Dutch name, a cor- 
represented by other individuals. When, Europe. It was the famous dodo, and ruptlon of the Dutch dodoor, a sl^- 
however, the individuals making up a these were the first Europeans who had gard. So languid, both of perception 
spedes keep growing fewer and fewer, ever seen this curious bird. In a pub- and gait, were these birds, that they 
and finally ^ out altogether, then listed account of his voyages, Van could be easily overtaken by sailors 
that particular foiin of life is dead Meek gives some account of the dodo, and killed with clubs, as the drawing 
spedfleally— there are no more of its It seems that the sailors had killed a also shows. In this manner many 
kind left— it is extinct. As long as number of these great birds with clubs, thousands were killed during the 16th 
there are some individuals of a spedes and had tasted their fiesh. With the and 17th centuries, and salted down 
living, there is the chance that by exception of the breast-nieat they by sailors for food on long voyages, 
surrounding these forms with the found it tough and very ill-flavored. The cry of the dodo was humorously 
favorable ronditions for their life and and hence dubbed the birds walekiogel, out of proportion to so huge a bird, and 



was likened to the petulant 
cry of a gosling. The last rec- 
ord of the dodo show that it 
survived until the year 1861. 
Since that time no one has 
ever seentheunfortunate bird. 

T he causes of its extino- 
tion are not hardtodeter- 
mine. In the first place the 
dodo was not a rapidor prolific 
breeder, laying but a soli- 
tary egg at a time, on an un- 
protected nest of grass on the 
ground. Before the coming 
of the Portugese, the spedes 
had been able to maintain 
itself, but with the advent 
of the sailors, who killed 
many of the adult birds with 


living they may be induced was likened to the petulant 

to increase again. This is ‘ 

what we mean by conserva- 
tion, used in its present-day 
sense. Conservation, from a 
biological viewpoint, goes 
farther than merely an at- 
tempt to preserve what is 
valuable; it has no less an 
object than to promote its 
growth and expansion. The 
inevitable corollary of con- 
servation is increase; the in- 
escapable consequence of 
prodigal use is extinction. 

I N all the realm of the Isjht FOR PIGEON SNARING ^ maintain 

h^ry of h^ng tUnjp we ^ asW l«na pofe., and antfurvcU, 

can find no better illustra- (kaumuuUaf tan Uhken and d^r^in a tingle n&T of the sailors, who killed 
tions of the obliterative ef- many of the adult birds with 

fects of unrestrained human greed up- or, plainly translated, disgusting birds, clubs, its numbers began rapidly to 
on vigorous living things, than in the The birds were often seen after this, diminish. What the sailors began in 
melancholy stories of the extinction of not only by the Portugese, but alqo by the way of extermination, some pigs 
two of our most remarkable forms of Dutch sailors, and on the udand of which had been liberate on the 
Ufe; the dodo of Mauritius, and the Bourbon as well as on Mauritius. Be- islands, completed. These, rooting 
passenger pigeon of North America, tween 1610 and 1620 several live about, discovered that the dodo egp - 
Think of it: two birds, one- great in specimens were brought Into Europe were excellent food. Soon the' pigs 
body, the other great in numbers, for- by travelers as curiosities. There were and their progeny succeeded in ds- 
ever blotted out of human experience! two spedes of dodos; the Mauritius stroying the nests and eggs of the dodos 
And this within a comparatively few dodo and the Bourbon dodo. The to such a degree that any natural 
years; by a comparatively few people; former, shown in the photograph of a increase of the spedes was cheeked, 
for the gratifying of a comparatively contemporary drawing, was a bird and soon so lower^ that gradually the 
dishonorable desire to glut the appetite! about the size of a very large turkey, dodo was forced to give up in despair. 

The opening scene in the trai^ of Its cotor was ashy gray, with a bluish So It bowed itself off the stage of life 
the dodo begins about the year 1610, cast, lighter on the throat and upper and took up its r61e u a more record 
and is laid in the Indian Ocean, near breast. The short, stubby winp were in travelers' note-books,or as a stuffed 
the shores of Africa. Here there lies a useless for flight, and hem but a few and mount^ specimen in a museum 
small group of islands, of which light yellow feathers, as did also the tail, case! Fragments of dodos are 
Mauritius and Bourbon are the most The most unusual feature about the served in several European muswuhs. 
important. It was on the former of dodo was its enormous beak, an organ ''^ould the dodo have survived, and 
Umm that there landed, in the year 'which served it well in tearing vegeta- have become the object Of careful 
we mention, a party of Portugese tion which comprised its food. The tectlon, thwe is the probaMhty'^^^^eo^ 
navigators under one Captain Come- Bourbon dodo was a ihuch more hand- sidering its unsuspicious and adaptable 
Uus Van Neck. some bird, with its idivery white nature— titat it might have been 

Fining themselvee in need tA pro- plumage and yellow wings. The bill donmstica t edandtraaeplairtedtomaay 
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other climea and become of value lor 
its flesh and feathers. 

In 1914 there died, in the Zoological 
Gardens in Cincinnati, Ohio, what 
b believed to be the last passenger 
pigeon. It was a female, and the 
of a race of birds which had once filled 
whole forests of our continent with its 
eooings, and had darkened the sun in 
flocks of millions upon millions of 
individuab. And this no longer ago 
than manjr a man now living can re- 
member! What has happened to these 
vast bgions of birds? Ask the dodo. 
It might tell you that after it had 
found its way into the realm of extinc- 
tion via the human stomach, the 
passenger pigeon came following after, 
over the same road! 

Oiu* American ornithologist, Wilson, 
writing about 1808, recorded that a 
single flock of passenger pigeons which 
he had observed in Kentucky must 
have numbered over two billion indi- 
viduab ! This was the careful estimate 
of an ornithologist, not the exuberant 
statement of an untrained and excited 
onlooker. Enormous flocks of these 
beautiful birds, winging their way to 
their feeding grounds, sometimes 
stretched out over the sky in dense 
columns from eight' to ten miles in 
length. Careful observers reported 
columns of these birds flying at great 
heights, and taking hours to pass by 
a given point. Some flocks were over 
a mile in width, and were estimated to 
be at bast (with very few breaks) over 
a hundred and fifty miles long. 

The passenger pigeon (of which there 
are many mounted specimens to be 
seen in our museums and institutions 
of learning) was one of our most beau- 
tiful American birds. Its total len^h 
was some 16 or 18 inches, including 
its tail, which was composed of 12 
tapering feathers. In general its 
upperparts were a bluuh slate color, 
idth the loveliest nietallie reflections of 
purple, green, and metallic orange and 
yellow. The underparts were a rich 
vinaceous tint, fading to whitbh on 
the abdomen. The ^l was broadly 
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tipped with white. The female was 
dultar with more olive-brown and 
gray. The bird which today most 
closely resembles it is the mourning 
dove, and is often mistaken for its now 
extinct relative. The passenger pigeon 
formerly ranged from Hudson Bay to 
the Gulf of Mexico, and from the 
Rockies to the Atlantic. It seldom 
found its way to the Pacific Coast, 
though straggbrs were often seen 
there. It was most abundant east 
of the great plains. 

Its breeding places were forests, in 
which it constructed in the branches 
of trees its frail platforms of twigs 
upon which the two eggs were laid. 
Several broods were reared during the 
spring. In the Mississippi Valley, 
flocks of these birds during the nesting 
season covered tracts of forest over 
200 miles square, and often more than 
100 nests could be counted in a single 
tree! 

W ITH the gathering of the birds 
to nest at the beginning of the 
nesting season, there came together 
for the purpose of slaughter multitudes 
of men and boys from the neighboring 
country-aides. As the birds alighted 
in vast flocks upon the branches of 
the trees the cmage was begun. With 
clubs, long poles, guns, nets, pots of 
burning sulfur, traps, and other im- 
plements of destruction the people fell 
upon their feathered breathren with 
fearful havoc. 

Tons of the bodies of their victims 
were gathered together. Some were 
used for human food. Loads of them 
went to feed pigs. Others were used for 
fertilizer. Countless thousands were 
left to droay where they fell. Thou- 
sands of men and boys, known as 
“pigeoners” followed the flocks of 
birds about, and sent the birds away 
to many distant points by the ton. 
In the night the roosting birds were 
blinded by lanterns and then while 
bewildered by the light were knocked 
from their perches with long poles and 
stuffed into bags. Pigeon meat was 
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cheap, and it was salted down for 
winter use. Live pigeons sold in dty 
markets for four cents apiece! 

It is interesting, and very significant, 
to note that while the white men were 
indulging in this reckless slaughter, 
the Indian tribes, which gathered to- 
gether at the nesting season for the 
purposes of social hunting and the 
augmenting of their winter food supply 
were exercising a caution and a fore- 
sightedness which might be said to 
be the first conservation program to 
make its appearance upon our conti- 
nent. For the Indians took merely the 
young in the nest, and even then did 
not deplete whole areas as did the 
whites. 

Attempts to legislate against the 
wholesale and unregulated butchery 
of the wild pigeons were laughed 
down. No one thought it possible that 
a bird represented by such enormous 
numbers, and rearing two, three, and 
even four broods a year, should need 
protection by law! However the 
numbers of the pigeons grew steadily 
less, and in 1881 pigeon hunting, as a 
business, died out. The ornithologist, 
Bendire, writing in 1892, at len^h said 
" .... it looks now as if their total 
extermination might be accomplished 
within the present century." The 
flocks w'cre now scattered; the birds 
no longer bred together, but in more 
or less isolated pairs. Soon they be- 
came extremely rare. Since 1898 there 
have been no well-authenticated and 
unquestioned records of their capture. 
A female, said to have been shot at 
Bar Harbor, Maine, in the summer of 
1904, and to have been mounted by a 
taxidermist in Bangor, has not bm 
traced and identified. 

Does not this tale of millions of 
birds in 1800 and not one in 1915 bear 
the same warning as does that of the 
dodo? Both were valuable elements 
in the natural economy; both were 
numerous; both’ were sought by man 
for the same purpose; both were 
slaughtered in the same unrestricted 
fashion; and both are no more. ' 
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A Monumental Bridge 


New York Will Soon Possess Another ''WorWs Greatest** in the 
3S00-foot Suspension Bridge Across the Hudson River 


T his is an age of superlativea, 
and it would Bometimes seem 
that the ultimate word of 
praise has been bestowed when 
, we are able to say that something is the 
' longest, highest, fastest, biggest, et 
cetera, thing of its kind. So wo are 
quite in the fashion in starting this 
article on the new Hudson River 
bridge, if we say at once that its span 
is so long, and its towers are so high, 
that it will be incomparably, on com- 
pletion, the greatest suspension bridge, 
or bridge of any kind, for that matter, 
in the world. 

The bridge is being built to provide 
greatly needed transit facilities be- 
tween the northern part of Manhattan 
Iriand, the Bronx, Long Island, and 
New Jersey. At present, freight and 
passengers make the transit of the 
North River either by ferries or 
tunnels; and although the ferry service 
is excellent, and four separate tunnels, 
Indudlng the vehicular tunnel, are, 
or soon will be available, these are not 
■uffident to meet the present condi- 
tions, to say nothing of the vastly 
toereued travel of the future. 

The urge for a great Hudson River 
bridge has long been felt. It must 
^w be some 40 years since that widely 
known bridge engineer, GusUv lind- 
dMithal, startled the world with Us 
bold proposition to bridge the Hudson 
with a treat suspended structure, hav- 
tog s central span of about 8200 feet. 


Some years ago, due to the movement 
uptown of the (inters of business 
a^vity, the site for the crossing 
waa moved from 2Srd Street to 69th 
Stre^. ■ 

The latest plans for this structure 
call for a hrid^ with a floor width of 
about 230 feet and a capacity for 16 
lines of motor-ear traffic on tte upper 
deck and 12 tracks f(u steam and 
electric trains on the lower deck. The 
scheme contemplates a large railway 
terminal at the Manhattan end of the 
bridge, and an elevated structure 
crossing Manhattan at 59th Street, 
designed to give direct motor-truck 
and rapid-transit connections with 
Long Island. 

V ARIOUS considerations, including 
the great cost of the enterprise, 
have delayed its construction; but 
there is no question but that the rapid 
giewth of the metropolitan area and 
ite freight and traffic demands will 
ultimately secure its completion. 

lieanwhile, the Port Authority, 
acting under the mandate of the states 
of New York and New Jersey, has 
undertaken the construction, between 
Fort Washington and Fort Lee, of 
the*great bridge which forms the su^ 
jmst of the present article. Its capacity 
will be much smaller than that of the 
proposed 69th Street bridge and its 
estimated cost of 60,000,000 dollars is 
of eourse ^portionately less. 


The bridge is to be built in two 
stages. When the first stage is com- 
pleted, it will provide a single upper 
roadway for four lines of vehicular 
traffic and two passenger sidewalks. It 
is estimated that 50,000,000 dollars 
will cover the cost of this.' Later, to 
meet the growth of population and 
travel, the upper or roadway deck is to 
be widened and a lower platform will 
be provided. The bridge, as thus 
finally completed, will provide for 
eight lines of vehicular travel and 
footwalks on the upper deck and for 
four or more lines of rapid transit 
tracks on the lower deck. The whole 
cost of the structure when finally com- 
pleted wiU be about 76,000,000 dollars. 

Work will be done, as we have said, 
under the direction of the Port of 
New York Authority, of which Geo. S. 
Silzer, former Governor of New Jersey, 
is Chairman. 0. H. Ammann, form- 
erly chief assistant engineer to Gustav 
Lindenthal in the design and con- 
struction of the Hellgate bridge 
and the design of the 69th Street 
Hudson River bridge, is the bridge 
engineer respontible for the design and 
construction of the present structure. 
He if'aasisted by Wm. H. Burr, QeOi 
W. Goethals, Daniel E. Moran, and 
Leon S. Moissieff as consulting aid 
advisory engineers. 

It wUl be of interest here to touch 
upon the history of longHipan bridgM. 
The first and most notable of these is 
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the Brooklyn bridge, eompleted in 
1888, a suBpeniion structure adth a 
clear river span of 1596 feet, carried by 
wire cables. Seven years later was 
built the famous cantilever. Firth of 
Forth bridge in Scotland, which in- 
cludes two cantilever spans each 1710 
feet in length. This dimension was 
exceeded when there was opened, in 
1917, the St. Lawrence cantilever 
bridge, near Quebec, with a central 
span of 1800 feet. Other notable 
bridges are two suspension structures 
across the East River, (the Williams- 
burg bridge with a 1600 foot span 


snugly together by hydraulic pressure, 
and wrapped with a steel-wire pro- 
tective covering. 

That the cables will have a generous 
margin of strength is seen when we 
remember that the pull required to 
break a single wire is 6000 pounds, 
and that the pull on one wire, when the 
bridge isload^ to itsmaximum capacity 
is only 2800 pounds. 

It will be understood that in a 
bridge of this great size the principal 
stresses are those due to the weight 
of the structure itself. So great is 
this, that the weight of the live load 


Construction in two stages will con- 
duce to the early opening of the bridge, 
and it will be necessary to find only 
75 percent of its ultimate cost for the 
completion of the first stage. 

As thus carried out, the bridge will 
consist of the two anchorages, the 
complete cables, and the two 660-foot 
main towers, which will be built •(' 
steel. The single deck will provide, at 
first, for four lines of vehicular traffic 
and two passenger footways. When 
the time comes to provide for rapid 
transit tracks, a lower deck will be 
constructed on the level of the lower 


and the Manhattan bridge 
with a 1470 foot span); the 
Bear Mountain suspension 
bridge opened in 1924 with a 
central span of 1682 feet; and 
the Camden bridge across the 
Delaware, with a span of 1750 
feet. This is today the long- 
est suspension span to be 
found anywhere in the world. 

T he Hudson River bridge 
win have a central span of 
8600 feet, which is just twice 
the length of the Camden 
span. The total length from 
anchorage to anchorage will be 
4800 feet, each of the shore 
spans being 650 feet in length 
from the main supporting 
towers to the anchorages. 
Necessarily, dimensions and 
weights in a structure of 
this vast size will run to large 
figures. The height of the 
towers above water will be 
650 feet. The weight of the 
suspended structure will be 
120,000 tons. The total maxi- 
mum pull on the wire cables 
will be 136,000 tons, and, if 
eyebar cables are used, it will 
be 166,000 tons. The vertical 
load on the towers, if eye- 
bars are used, will be 140,000 
tons, and with wire cables it 



SPANNING THE HUDSON 


chord of the stiffening truss. 
To provide for this additional 
load, and to enhance the ap- 
pearance of the structure, the 
towers will be strengthened 
by enclosing the original steel 
structure of the bridge in. a 
mass of reinforced concrete. 
The towers will be faced with 
granite. 

O N the New York side, the 
anchorage wilh consist, as 
we have stated, of a mass of 
granite-faced concrete of suf- 
ficient weight to resist the 
enormous pull of the cables. 
The approach to the bridge on 
this side will consist of massive 
masonry arches finished in cut 
granite, as shown in our 
general view of the bridge. On 
the New Jersey ,side, the floor 
of the bridge stnkes the great 
natural wall of the Palisades 
at a point about 60 feet below 
its crest, and the roadway will 
pass through the Palisades in 
'a cut of this depth. 

In order to preserve the 
crest line of the Palisades, a 
masonry bridge, consisting of 
a central arch for vehicu- 
lar traffic and two flanking 
smaller arches for pedestrian 
traffic will be carried across 


will be 115,000 tons. The total load consisting of motor cars, trains and the cut. It will be of massive appear- 
on the foundations will be 860,000 tons, pedestrians is relatively small. This is ance and will form a fitting portal for 


To resist the pull of the cables on 
the New York side, there will be built 
a vast, concrete anchorage weighing 
870,000 tons. Finally, the total weight 
of the entire structure, including an- 
chorages, towers, cables, floor system, 
ct cetera, will be about 1,000,000 tons. 
These are enormous figures; but we 
must remember that they are for the 
two-deck B^cture as finally com- 
pleted. 

To come down to details, if eyebars 
are used, they would be made up in 
four cables each consisting of 48 eyebar 
chgins, copslsting of eyebars two inches 
thick by 16 inches deep and 60 feet or 
more in length. If wire cables are 
used, there will be four cables, each 
86 ipdieB in diameter. Each cable will 
be made up of 28,600 number six gal- 
i^iedstedwi(es laid para^ bunched 


not true of shorter suspension bridges, 
for in these, the weight of a naoving 
train is in much larger proportion to 
the weight of the bridge. 

When, several decades ago, Roebling 
built an 800-foot suspension railway 
bridge at Niagara, it was realized that 
as a train advanced over the bridge 
it would cause a local sagging of the 
cables so that a wave of depression 
would mark the transit of the train. 
This was overcome by incorporating a 
deep truss witti the roadway. The 
Hudson River bridge, however, is so 
heavy, that a comparatively shallow 
truss will suffice to prevent vertical 
distortion of the roadway. It is 
claimed, and we think with good rea- 
son, that the smaQ depth of the truss 
adds greatly to the artistic or esthetic 
appearance of the bridge. 


the approach to the great bridge on 
the New Jersey side.' The anchorages 
for the cables will consist of a tunnel 
driven for 250 feet into the solid rock 
of the Palisades, through which the 
cables will pass to tab hold of a 
massive steel grillage embedded in 
the rock. These tunnels will sub- 
sequently be filled in with concrete, 
the whole work thus forming a 
thoroughly protected and permanent 
anchorage, secured forever against any 
accident, or deterioration due to the 
action of the atmosphere. 

The architectural features of the 
bridge have been taken care of by Mr. 
Cass Gilbert who designed the Wool- 
worth tower and many other monu- 
mental buildings in this dty and ebt- 
where, He has endeavored, and we 
think very successfully, to treat the 
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great anehoragea, and particularly the be a horiaontal wind truss worked of vehicles which will use the bridge 
enormous towers, with that simplidty into the uppw floor of the bridge; but will be 8,848,000 and that they will 
of line and sparing use of decorative the prindpid resistance will be found carry as passengers 18,898,000 people, 
details which a structure of this siae in the enormous inertia of the bridge The number of pedestrians is estimated 
demands. itself. This la so great that if the at 1,418,000 and the number of buses 

Each tower will present the appear- bridge were struck by a furious gust, which will use the bridge is put down 
ance of a single monolithic mass such as might come in a thunderstorm, at 497,000. It is believed that about 
pierced by two ^de arches, one below its force would be spent before the 80 years later, in 1960, over 16,000,000 
and one above the roadway. The bridge moved appreciably in reeponse vehicles will carry some 60,000,000 
cables wUl pass through small arched to it. The high improbable eonlinu- passengers over the bridge, that among 
openings near the top of the towers, oas force of a strong wind would push the vehicles will be 1,616,000 buses. 
Tie vast proportions of these struc- the center of the bridge not more than and that the number of pedestrians 
tures will realized when it is stated 12 to 18 inches away from normal. will be over 8,000,000. 
that it would be possible to place a 17- Outside of constructing the bridge 

story ofllce building within the major TN the dedgn, a maximum lateral is the problem of building adequate 
arch over the roadway. 1 swing of 8 to 6 feet has been pro- highways on the New Jersey side to 

On the New Jersey ride, good foun- vided for. There will be vertical dis- carry away from the bridge-head and 
dation rock for the tower is found at tortion, however, due to the fact that distribute the heavy trafflc which will 
about 100 feet below water level. The the steel cables will shorten up about "flow over the bridge. Many of these 
excavation for this foundation will be four feet in cold weather and will highways do not now exist. None of 
done by means of two open cofferdams, expand in hot weather, with the result them have at present the capacity re- 
Upon the New York ride, rock of that the center of the bridge will be quired. This means that they must 
excellent bearing quality is found at about five feet higher on a cold day be built de novo, or must be materially 
the surface. than on a hot day. widened. It is estimated that the road- 

The Hudson River bridge stands in FinaUy, there is the question of building program confronting Bergen 
an exposed porition and it will be sub- future traflie over the bridge. It is be- County within the next decade will 
ject at times to winds of high velocity, lieved that in the first year (1982) cost ten millions of dollars. There is 
To resist the wind pressure, there will after the bridge is opened, the number no such problem at the New York end. 
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•4 A SIMPLE "DODGE” 


Fioubb 4 Ttau far m katf obtained He 
pieture at U appean to onnelf; nox tee ntwrf 
do to U eomtOtint vkieh mil make it loot ae it 
looke to the other fellow. A eemnd mirror i» 


iherefon hunted up and ptared ae ehourn at 1) 


THE FINAL RESULT ► 
FiGt'RB 6: The inum produeed with the extra 
mirror (aee E of eketA at left) ie combined with 
image C of the firet tkeieh, and we come out with 
just what we orifinaUu eougU—tke poee, not ae 
it looke toue,lna aeif appeare to the oihn fellow 



A Simple Study in Optics 

By RUSSELL W. PORTER 


wad some power the giftie gie us, 
Vy To see ourselves as others see us I" 

“All right," you say, “Nothing easier 

—go and get the looking glass 

There you are, just as others see you, 
on the other side of the mirror.” 

But the fellow I aee in the looking 
glass has become so familiar that I 
forget the fact that he is not like me 
fct all. It is only when we try on 
our new suit of clothes at the tailors, 
where he rigs up two mirrors, that we 
aee ourselves as we actually are. 

For example, your left eye in the 
glass doesn’t look like a left eye. 
When you wink your left eye the 
Mow winks back with his right. 
Twiddle your right thumb: he replies 
with his left. 

I referred the Above statement to 
my daughter for verification. “Sure," 
she said, “I know that. Whenever I 
pin a flower on my drees I see which 
side it looks best on in the glass, and 
then I pin it on the other.” 

■So that image on the other aide of 
the mirror is very much like the animal 
that llvM <m 4 hill side which was so 
steep that his right legs became- very 
much longer than his left ones, and 
the only why by which he. could elude 
his ww to turn himself wrong 


side out. By doing this his right legs 
became left and his left legs right, and 
he could travel in the other direction. 

Now what has all this to do with 
science? What is it doing in the 
columns of the Scientific American? 
Well, nothing; except that it illiutrates 
a fundamental property in optics, 
namely, that a reflected image is 
"perverted," as the highbrows say— 
or turned around. Not inverted, for 
the fellow is still right side up. And 
herein lies an application of light that 
I, as an artist, find very useful. 

W HEN a person wishes to put an 
idea over, so that the other 
fellow sees it as he does, there is nothing 
in the vehicle of words that compares 
in realism and darity with a sketch 
or drawing. Inventors (and their 
draftsmen) are sometimes hard put 
to it to express their ideas on paper. 
Here is an illustration: 

Suppose I wished to show you (and 
you were not with me) some particular 
way of uncorking a bottle. I, being a 
driitsman, attempt the drawing. Of 
course the photographer could be 
called in, and that would settle it 
right away. But that procedure would 
take away most of the fun. I have 
only two hands and one of them is 


busy with the pencil. The left hand 
must do all the posing. But how? 
Simply by means of mirrors and 
multiple ructions, as follows: 

If I want my friend to see the manner 
of uncorking the bottle as I myself see 
it, the left-hand pose is drawn directly, 
like A, Figure 1. Then, by looking 
in one of the mirrors I see my left hand, 
but it is a perverted image of it, and 
looks like a right hand. By getting a 
sidewise view and assuming the right- 
hand pose, this reflected image B, 
Figure 2, is drawn, and we get the 
view in the finished drawing, that i^ 
Figure 8 as seen by the person himself 
who is doing the uncorldng: 

To present the picture as seen by 
the other fellow, the procedure is not 
BO simple. The left hand is first 
drawn by reflection, as seen at G, 
Figure 1. It looks like a person’s 
right hand as you face him. My wife’s 
hand glass is next requisitioned and 
set up as at D, Figure 4. 

Now in the larger mirror one can 
see the hand glass, and in the hand 
glass is an image E, Figure 4, twice 
reflected, which has all the appearance 
of a person’s left hand as seen when 
you face him. And it only remains 
to combine the two drawings C .and 
£ to have the complete sketch, Figure 5. 
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Recording the Soul of Piano Playing 


A RECORDING instrument, lately perfected by the 
Ampico Research Laboratory, accurately rev^ the 
physical basis of those finer emotional qualities which 
mark the inspired performances of the great masters. A 
record taken on this instrument of. the playing of an 
everyday pianist clearly shows the miediocri^ <d his per- 
fdiVDanee as compared with that of one of .’^e foremost 
great artists. That lovely liquid singing quality of tone^ 
whldh is so rarely heard even in the great recital halls; 
that bel canto wUch subdues an audience to the point of 
malting thOm regard the dropping of a pin as a mis* 
demoanot; *nd a cough as a states priscm offence; and 


other effects, heretofore regarded almost as manifestations 
of the soul of the artist, are being analysed for mechanical 
reproduction through the record music roll. This delicate 
recording instrument measures accurately the length of 
time it takes the hammer to travel the last eighth of an 
inch before it strikes tfie string, and from this measure- 
ment the exact loudness the tone produced can be 
easily calculated, 416 hundred-thousandths of a second 
being required to produce the softest note and SI hundred- 
thousandths for the loudest. About 60 times more 
enogy therefore is expended in striking the loudest note 
than when produdAg a udiispteed idsnissimo. Some 
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FIRST HEARING OF RECORD A 
The finl Umt a record it heard ie when U 
eomee from Ihe aidomatie eleneil-anaking 
maehine. Wi(h only pilot perforatione tU 
the befinnini and end of each note at 
gnidee, thie machine ha» eimuIianeoHriy 
cat a trial and a finiehed tlencil. The 
eieneil ie three timet the length of the trial 
record. An operator echo ie a finiehed 
mneieian lahee the record at Ihie etaae 
and earefnilg examinee eeerg detail of the 
performnnet, checkina np <ka retull qf 


the tariout etagee tii the tong proeeu <4 ite 
completion. After the eorrectione indicated 
dunng thie rigid intpection hate been 
made, the record it an exact duplicate of the 
artiet e planing, eten in the imalleid detail 
<4 light and ihade, audit now ready for (At 
' artiel to hear. Ui>on hearinf the record, 
the artiet btcomee hit own critic and if any 
further cAa^ ft to he made, it it in def- 
ertnee to hit with to alter hit performance 


AUTOMATIC STENOL MACHINE 


A tpeeial table oter which the record and 
Ihe tlencil poet at Ihe right proportionaU 
tpeedi faeihtalee the making of any change* 
in the lieneil which the ortiil hat indicated 
in Ihe record after hearing it* performance. 
UtuaUy the ehangee inggeeted by an arUtt 
hate to do with dynamic where he accented a 
note too much or loo little or where- on* 
phase had too much or too liUle contrast with 
aniither. He seldom louehet th* rhythm or 
the tone coloring. In a dance record, the 
rhythm ie oulomalieallf cheeked and cor- 
reeled in the stencil machine. After rdtera- 
tiont are made (At maehine make* duplieide* 
from (Alt steneil and these in (urn art need 
in the manufacture of Ihe finished music rotti 
used in (At reproducing piano. The atiual 
music-rutting maehine* are duplex, euttina 
SO rolls at a time in two groups of 15 each 
at the rale of three and oniMf fed of 
finished record per minute of operation 



ORIGINAL RECORDING COMPLETED MASTER FINISHED PRODUCT 

Her* m shown the psndaed lines of (A; /( Aat (At dynamic figures, tone coloring The rteord as it coj^ from ttutomrOie 

ncU$y peialingt and of Uu damperit rxeennonf and ezprwnon perforation* Htntil mnchiney rtadu far firai hmrtn$ 


Revealing Idiosyncrasies of Artists 


smoothness, revealed when submitted to the testa of an 
uncompromising measuring machine, a groesly faulty 


interesting 8ide*Ughts are shown in the playing «f great 
pianists by this super^accurate method of recording. 
One artist who produced an exceptionally beautiful quality 
of singing tone was found to co-ordinate his han<is and 
pAddi^ to the almost incredible accuracy of one fiftieth 
of- a second. We sometimes hear a performance which 
sounds psrfeet. Apparently there is not a flaw existing 
in the ikying. Records of such performances when an- 
slyeedson^mes reveal unbelievable faults. One example, 
whidi to the ear showed the most remarkable contiol of 
dyptaiet. beautifully graduated melody, and an ac- 
empeeitumt played with almost inaudible softness and 


rhythm in the accompaniment. This shortcoming was 
not discernible in listening to the playing because the 
accompaniment was too soft to define the lotions of the 
various notes. The records measure technical ability 
with uncanny accuracy. The marks of the pencil points 
of this soul-searching machine show exactly the control the 
pianist has ovw his fingers; whether his dynamics are 
nicely balanced or ragged; if his tone is good or bad; and 
even wbstiier his playing has feeling or is cold. Tito 
performance is figurative^ put under a microscope. 
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What is New in Radio? 

Manufacturers Turn to the LighUSocket Receiver 
Many Improved Devices 

ORRIN B. DUNLAP, Jr. 


R adio aeason is in » trantd- have been previous Instruments. How- "window,” usually placed in the center 

tion pnriod. The autumn ever, each manufacturer usually sup- of the panel. Some of the sets feature 
styles reveal a distinct trend plemrats Uie siller sets with more pressed-steel chassis upon which the 
' from the battery-operated re- elaborate console cabinets with the various parts of the circuit are firmly 
oeiver to the light-socket set, which dis- loudspeaker built in, while some ap- mounted, with tubes, transformers and 
penses with all batteries and takes its parently favor the external loud- coils shidded in metal compartments, 
power from the house-lighting mains, speaker arrangement. In exterior ap- In the loudspeaker field the cone 


A few drcults of this type ap- 
peared on the market last 
year, but this season many 
more manufacturers have in- 
troduced batteryless equip- 
ment, beeaiise of the further 
devdopment of alto'nating- 
eurrent tubes and improved 
rectifiers. The filaments of the 
new tubes obtain their source 
of power from the light socket 
through a small step-down 
transformer, while the recti- 
fier tubes convert the alter- 
nating to direct current at 
suitable voltages to replace 
“B" batteries. 

T he round dial, which was 
the standard tuning scale 
up to about a year ago, has 
b^ eliminated entirely from 
the majority of new sets. Most 
of the manufacturers have 
adopted the drum control ar- 
rangement, featuring a tiny 
"window" or dit in the pand, 
through which the wavdength 
figures appear as the stations 
are tuned in. The single con- 
trol for tuning is extremely 


predominates. The horns are 
not as plentiful as they 
were several years ago. They 
are vanishing as did the horn 
of the early phonographs. 
Some of the dislm have plain 
faces, while others have a 
decoration of some sort. 

A NUMBER of cone re- 
producers are built in 
small cabinets to match vari- 
ous furniture designs. Othera 
are drum or clock-shape. One 
novel loudspeaker of the cone 
type is built within a library 
globe, hinged at the center 
on its bronze pedestal, so that, 
by tilting back the upper half 
or closing the top to complete 
the sphere the volume of sound 
can be regulated. It is pointed 
out that this design gives the 
radio fan a handy map on 
which he can locate broadcast- 
ing stations or trace events 
that are broadcast, such as 
. the progress of transatlantic 
airplane flights. 

Radio set owners desirous 

— - . of converting their present 

popular on the new models. A small pearance, the table models have a battery-operated receiver into one 
knob is used generally to manipulate the marked similarity, probably due to the which functions in connection urith the 
drum-tuner, which adjusts the variable fact that there cannot be a wide light socket will find a large assort- 
condensers arranged on a single shaft, variety of arrangements of a single' ment of “B” eliminators; trickle 
thereby affording simplicity in tuning, tuning control. Cabinets in gmeral are chargers with storage "A” batteries: 

The table models, on an average, of the slanting panel design, so that also combination “B” eliminators and 
are smaller and more compact than light will more easily fall on the tuning power amplifiers, the output of which 



FLEXIBLE RECEIVER 


Thii Crotlet tit it dui/ntd w tkot it tan be trantfemd vHOunit 
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can be regulated from a whisper to 
volume sufficient to fill a large audi- 
torium with minimum distortion. These 
combination units plug into the cir- 
cuit after the first audio-amplifier 
stage and therefore can be utili^ to 
excellent advantage even with a two- 
tube set. Most of the current-supply 
apparatus employs new and improved 
rectifier tubes and in several instances 
the devices dispense with "A”, “B” 
and "C" batteries by supplying the 
current to the receiver direct from the 
house lighting mains. 

S IX and seven tubes in the circuit 
are popular numbers. The engi- 
neers have been careful to shield the 


out radio, can be equipped with fool- 
proof sets. It is estimated that 6,500,- 
000 homes have radio seta. The 
figure for 1930 is placed at 9,000,000. 

The fact that numerous styles of 
light-socket receivers will be intro- 
duced this season does not mean that 
there will be no new sets designed for 
battery operation. There are plenty 
of high-class receivers built to perform 
with batteries or battery eliminators. 
Neither does the appearance of new 
alternating-current tubes mean that 
all sets now in use are obsolete. There 
are no vacuum-tube circuits which 
cannot be converted for light-socket 
operation by employing the various 
current-supply devices. 


lees, it is not anticipated that the 
evolution from the battery-operated 
set to the power-socket instrument 
will be as rapid as from the crystal 
to the vacuum tube in the early days 
of broadcasting. 

The number of receivers of the table 
and console type is about evenly 
divided. The manufacturer who pro- 
duces a console usually offers the same 
circuit in a table model or consolette. 
About 1 5 percent of the consoles have 
built-in cone loudspeakers, while 60 
percent use the built-in horn with a 
long air column ranging from 60 to 70 
inches in length. The remainder of 
the consoles are designed for use with 
external loudspeakers. 


tuning coils in most cases so that there 
win bo no interaction to produce non- 
selective tuning or loss in signal in- 
tensity. Some have gone so far as to 
encase each coil in an individual 
cylindrical metal box, and each c< 
plete tuned radio-frequency stage 
protected by rectangular shield 
Sev^ of these sets use the new 
alternating-current tubes and op- 
erate in direct connection with 
the light socket without the ne- 
cessity of current-supply acces- I 
sorles. ' 

The tuned radio-frequency cir- 
cuit is most generally employed, 
and there are very few designers 
who have not taken advantage of 
power tube in the last audio-amplifier 
socket as a means of improving tonal 
quality. There seems to be a tendency 
this season to get away from the 
external loop. Wherever lodps are 
used they are usually advertised as 
“conceal^” because it is said that 
housewives nine times out of ten vote 
against a receiver equipped with a 
visible loop. They say that it is not 
decorative and is not attractive in a 
living room. 

It is contendod that the majority 
of pOople have never installed a radio 
eetin their boipes because they do not 
want to bother with battery replace- 
ments and charging. Now, the manu- 
faetunm sajr that the lighteocket re- 
ceiver & he^ and that- 11,928,060 
homes wired for ele^dty, but with- 


A survey of the exMblts at the Radio 
World’s Fair, held in Madison Square 
Garden, N.Y.C., revealed that approxi- 
mately 30 percent of the receivers this 



NEW RADIO STYLE 
Tfc! cendrueiioH new SpUidorf tlx- 

t)ibe rteiiter ebarty fUuitralei the trend tit 
radio toward tinglt eonfroi and the "vin- 
dow" melM of rtaiini the dial teUinm 
inttead of the aid ffpe o/ round dtalt 

season are designed to operate with 
alternating-current tubes. Seventy 
percent are battery operated. How- 
ever, comment by the various exhibit- 
ors disclosed that most of them are in 
agreement that the percentage of 
electrical sets will Increase from year 
to year, chiefly because of the millions 
of homes wired for electricity and the 
general desire of radio set owners to 
have light-socket receivers, Neverthe- 


I N the loudspeaker exhibits this fall, 
about 7.5 percent are cones. Com- 
petition is now between the cone and 
the long air column composition horn, 
usually made of plaster of Paris. It 
contended that the lengthy fair 
chamber enables the horn to repro- 
duce the lower notes equally as 
good as the middle and higher 
registers. 

A review of the booklets and 
pamphlets, slogans and com- 
ments at the Radio World’s 
Fair shows what b offered and 
what radio buyers this season 
an expect to obtain for their ex- 
penditures: “Unbelievable improve- 
ments in performance;’’ “A set priced 
for every pocket book;’’ “Battery-lees 
radio;’’ “Stability as to patents;’’ 
“Durable, foolproof, shielded and seal- 
ed;’’ “—for the first time you can ob- 
tain from your house-lighting eurrmt 
stMdy, uniform flow of radio energy;” 
"Everybody agrees this is an deetrie 
set year;’’ “To connect a cheap loud- 
speaker to a fine radio set is like 
asking an opera star to sing through 
his noee;” “You can’t get far away 
from the quality of the tube itadf;” 
“T^ is an ‘A. C.’ year;” “Drum notes 
not only heard but identified;” “To- 
tally shidded;” '"rubes for every 
purpose;” "Pull rich tone;” “The , 
world at your finger tips;” “Single 
contiol;*’ “A ‘missing’ tube in your 
set is even worse than a ‘mining’ 
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^lindo* te your car;" “Electric seta as 
Afferent as electric light is from a 
candle;*' “Always at full power;” 
“Extraordinary selectivity;” “A new 
achievement in power unit engineer- 
ing;” “Harmonated reception;” “No 
hum;” “Wonderful range;” “Radio la 
better with battery power;” “Labora- 
tory precision;” and thus one might 
go on and on describing the autumn 
styles, but these words of the men be- 
hkd the apparatus give an excellent 
idea of what can be looked for in the 
new instruments. 

T he accessory field is the outlet for 
numerous novelties. One company 
is offering a permanent ground con- 
structed of a solid copper sheet rolled 
in the form of a truncated cone. It is 
four inches in diameter at the base and 
three inches at the top. The height 
is twelve inches. It is filled with 
pebbly charcoal to hold moisture. The 
top is detachable. A 20-foot insulated 
copper wire welded to the “ground” 
b provided for attachment to the 
receiver. 

A novel radio log Ibting more than 
600 broadcasters in the wave band 


M yiari or lo ago, an 

i eirciiit tsosm a§ ttt 

Bttwm-TaUg “ComtUrOtau” 
node tit opptaraiu*. Imma- 
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ton. It tmployt tlx tnbet and 
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bration figurtt of vhitk are tieved 
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from 200 to 646 meters b being market- 
ed by a Chicago concern. The log b 
publbhed five times a year and ta 
gummed for mounting on a revolving 
cylinder measuring about six inches 
long. It can be placed on top of the 
receiver or hung on the wall. Revisions 
are supplied on a subscription basb. 


testing worn-out vacuum tubes has 
been introduced by a manufacturer 
in Manaehusetts. The device operates 
from 110 volt, 60-cycle, alternatkg cur- 
rent and requires no batteries. Sockets 
are provided in which the correct volt- 
ages for testing, flashing and “cooking” 
thoriated tungsten flbments are auto- 
matically obtained without adjust- 
ments. It will test oxide-coated fib- 
ments too. 

A new type of vacuum tube de- 
signed as an oscillator for short-wave 
transmission has been announced by a 
concern in New Jersey. It has an 
input of 300 watts and flts in the 
standard 50-watt tube socket. It 
will oscillate on a minimum wave- 
length of 2}4 meters. As high as 
2500 volts can be applied to the plate 
inasmuch as the plate terminab are 
at the top of the bulb, thereby eliminat- 
ing danger of a short circuit in the form 
of a flash-over. 

A New York manufacturer has 
introduced a cone speaker which can 
be utilbed as a small table having a 
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A time-signal amplifler has been 
introduced to the autumn trade. It 
b called a "jeweler’s time amplifler,” 
eonsbting of a three-stfige long-wave 
amplifler and detector completely en- 
cash in a copper shield with only the 
tope of the four tubes protruding. The 
unit b pretuned at the factory to the 
112 kilocycle frequency used by the 
United States Na>^s transmitter NAA 
at Arlington, Virginia, in radiating the 
^e ticks of the nation’s master dock 
located b the subterranean vault of 
the Navid Observatory at Washington, 
D.C. 

The phonovox b an electrical pick- 
up designed to convert an oroinary 
{Monograph into an dsctrical one, by 
utilising the audio-frequency ampli- 
flcatlon end reproducer system of a 
standard radio receiver. The device b 
attached to the tone arm of the phono- 
graph, while an adaptw fits into the 
detector eocket in jflace of the tube. 

An instrument for reactivating and 


top 18 inches in diameter. It b made 
in two-tone mahogany with the cone 
mounted so that the wooden casing 
b used as the table top and sounding 
board. 

An Indiana concern offers a star- 
shaped antenna said to be non-direc- 
tional. It consbts of a cast of aluminum 
ten inches across the tips and three- 
quarters of an inch thick. It b mounted 
on a ten-foot electric conduit pipe from 
^hich the star b insulated by a three- 
inch bar. The lead-in wire b taken 
off the center on the back of the star. 

A Detroit manufacturer has de- 
veloped an automobile bumper to be 
used as an antenna for raiUor^ption 
in a motor car. By means of inswted 
laminated strips the bupiper antenna 
b carefully insulated from the chaseb 
of the car. A special clamp b employed 
in holding the bumna to insure g^ 
electrical contact. The ground or 
countetpobe oontaet b made to tiie 
body of the ear.’ 
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Life-boats Made Safer 

Dutch Patents Cover New Type of Construction 


RELEASING THE BOAT 
rpHE method of ewinging thie new life- 
boat away from the ship so that it 
can be lowered to the water is simplicity 
itself. A releasing lever, shown in opera- 
tion here, drops the supporting chocks, 
leaving ^ host free to siring on the 
davits. Theae safety life-boats are, as far 
as the Inner frame-work is concerned, 
of ordinary construction. The base over 
which the “basket-work," plainly seen in 
these photographs, is applied is a life- 
boat of the usual type. However, the 
exterior is covered with a heavy layer of 
firmly woven reed which serves to increase 
buoyancy and at the same time protect 
the boat itself from injury. When the 
boat is in need of painting, the paint is 
applied directly to the reed. The two 
long bulges contain cork to aid floatation. 


LOWERING THE BOAT 
AFTER the lever illustrated above has 
^ been pulled and the chocte have 
fallen away, turning of the hand wheel as 
shown at the left si^gs the boat out into 
position for easy lowering. The hand 
wheel is connected to a horixontal gear 
wheel on the forward davit by means of a 
worm. The davits are so spaced and con- 
nected at their heads by a steel bar that 
the boat is rigged right out into position for 
lowering without any trouble. In this 
photograph the bulges containing cork are 
plainly visible on both sides of the craft. 
It was said by Captain Haak of the Dutch 
S. S, Cattitln, on which these boats are 
installed, that he has launched boats of 
this type heavily loaded, yet not a drop of 
water entered. Boats somewhat similar 
to these were used during the World War. 


the RELEASING MECHANISM 
'y^HEN the releasing lever, see upper 
» T photograph above, is operated, a sort 
of crankshaft is moved, causing the chocks 
that hold the boat in position to drop 
away and release the boat. This crank- 
shaft and the chocks are plainly shown 
in the illustration at the left. At the 
same time the chain* that hold the boat 
from swinging on the deck are loosened. 


J * THE STEEL "TRACIS" ► 
\X7HEN the boat is to be lowered from 
V y the hi^ side a vessel that is listing 
badly, it can slide down the side without- 
catchteg on the laps or plates. This is 
made p^ble by the use of steel “tracks" 
or runners held on wooden blocks as 
shown. When the boat is in the water, 
these runnen can be released so as not to 
impede motion of tiie boat in the water. 
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The Month In Medical Science 

A Review and Commentary on Progress in the 
Medical and Surgical Field 


Water Treatments In EHseaae 


the average person and the number of averages of 1.0 


I and 1.0683. The 


S INCE the time of Hippocrates, and ^ Indeed, accurate determination of such variations is of 

perhaps long before that, water has measurements of temperature, pulse the greatest importance in permitting 
been used in treating diwase. Warm- breathing rate and other measur- a clinician to estimate changes in the 
water baths are sedative, cold presum- ^ble factors are of the greatest im- patient’s state and to interpret labora- 
abljr stimulating. Cold increases the Portgnce in measuring the extent or tory observations. A daily variation 
elimination of carbon dioxide, where- ®^ture of disease. Obviously all of of as many as 315,000 cells is pos- 
as heat reduces it. Ahemating hot and these determinations are subject to sible under normal conditions; vari- 
cold baths are invigorating. Aa in- human error associated with the one ations of less than this amount need 
different bath with the temperature who makes the observations and with not be given great significance in re- 
ranging from 94 to 96 degrees keeps defects of apparatus that is used for lationship to disease, 
the heat-regulating apparatus in 

equilibrium, and continuous baths ni ii, _ 

of this temperature are reguUrly il t ^ Aciaoeis 

used in hospitals for the insane .» lj| * A MODERN word with which 

to quiet excited patients. |j| |(|| \j\. j)f|A to conjure in promoting all 

Carbonated or Nauheim baths I I of foods is acidosis, about 

started at a temperature of 92 /, / t! '|| (l {{|u which unfortunately there is 

degrees, Fahrenheit, are much (III v~'- - l||||y| 1 1*]| much misunderstanding among 

ua^ in treating patients with V | V . Ill H the public as to the exact sign! fl- 

heart disease. They are believed 1 ||| f |l I I cance of the term. Obviously it 

to r^uce the size of a dilated I means too much acid in the sys- 

heart and to promote its con- Mf/ ||jL 111 I tern, although as a matter of fact 

tractile power. Such baths are M 111 | an acid reaction of the human 

available in Glen Springs and iil n ^ I body is incompatible with human 

Saratoga Springs, New York, at n WL \| I '^be term, therefore, means 

Galen Hall in Atlantic City, and I I that excessive amounts of acid 

in the hospital of the University g ( ^11 I substances other than carbonic 

of Pennsylvania. IP 1 I •‘dd are present in the body. 

One of the most commonly used |l In the presence of acidosis, 

methods of treating painful joints there is a decrease in the carbon 

or swollen limbo is the continuous dioxide and an increase in the hy- 

whlrlpool bath of a fixed tempera- ^ drogen iron concentration of the 

ture. The whirlpool bath origin- blood. There is alw a learning 

ated in France and has been "WHIRLPOOL” LRO BATH of the carbon dioxide tension in 

peat^ improved by ^rican ^ ^ ^ the air that the person breathy 

inventive ingenuity. The tern- out. It is possible to obtam evi- 

peratures range between 104 and dence of the degree of acidosis by 


A MODERN word with which 
to conjure in promoting all 
sorts of foods is acidosis, about 
which unfortunately there is 
much misunderstanding among 
the public as to the exact signifi- 
cance of the term. Obviously it 
means too much acid in the sys- 
tem, although as a matter of fact 
an acid reaction of the human 
body is incompatible with human 
life. The term, therefore, means 
that excessive amounts of acid 
substances other than carbonic 
acid are present in the body. 

In the presence of acidosis, 
there is a decrease in the carbon 
dioxide and an increase in the 1^- 
drogen iron concentration of tte 
blood. There is also a lessening 
of the carbon dioxide tension in 
the air that the person breathes 
out. It is possible to obtain evi- 
dence of the degree of acidosis by 


120 degrees; air under pressure is intro- making of the important measurements, testing the excretions of the body, 
duced below the surface of the water. The number <A red blood cells is but these tests are not so reliable 
which is given a swiiiing motion as Important particularly in relationship as those made on the blood. One of 
water is mixed with air forced by the to such diseuns as pernicious and secon- the simplest testa is to give a large 
amtor. The duration of the bath dary anemias. \^en the number is amount of a substance like sodium 
varies from 40 to 46 minutes. It is considerably below 4,600,000 per cubic bicarbonate, or baking soda, which is 
much used in government hospitals milimeter, the person is Ukely to alkaline, and to find out how much is 
when applying heat to stiff joints. The breathe with difiSmilty and have little needed in order to cause the exere- 
army authorities do not recommend it vitality or resistance to disease. In a tions to give an alkaline reaction, 
for inflamed joints w for conditions in flgurs as large as 6,000,000, a variation In the presence of acidosis, which is 
which the nerves are involved. Other of 10,000 does not make a considerable assodated with various symptoms of 
authorities recommend its use for difference. However, larger variations distress, it is customary to prescribe 


fractures and sprains and for treating 
flat feet and chilblains. 

Ths Number of Red Blood Cells 
In the Human Body 

E ver slnoe the red blood cells ware 
first seen in the circulating blood 
more than, 100 years ago, scientists 
have bssft mdeavoring to determine 
such fstits as the amount of blood flow- 
ihg .in the vdns and in the arteries of 


are of importance. 

Recently Dr. C. D. Leake .and his 
collMgueo have taken samples^ blood 
at hour^ Intervals from students 10 
to 80 years of age. They find that the 
number d red blood cdls may vary 
by 846,000 at various times during the 
day for men, and 810,000 for women. 
In the same way, the spedflc gravity 
of the blood variad by 0.0088 for men 
and 0.0027 to women, with general 


tikalis like bicarbonate of soda and also 
to recommend the eating of fruits 
which tend to alkalinize the system. 
Sudi add or addulous fruits as apri- 
cots, chffiies, lemons, quinces, straw- 
berries, Tupberries, gooseberries, 
oranges, grapefruit, peacbee, apples, 
pears, plums and grapes contain fres.. 
adds, but their alkaline adds are 
burned up in the ayitem, giving rise to 
earb<mio add ud are excess of alkalL 
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The PoMible Bacterial 
Gauee ot Trachoma 

T he infectious condition of the eyes 
associated with sranulation of the 
lids and sometimes with loss of eye* 
sight has long been the subject of in- 
vestigation by physicians. The terrific 
extent of this disease among the Indians 
has been one of the major problems 
attacked by the United States Govern- 
ment in the care of this people. So seri- 
ous indeed has this condition become, 
that the Japanese investigator, Hideyo 
Noguchi, of thb Rockefeller Institute 
for Medical Research, was asked by 
the Department of the Interior to un- 
dertake an investigation of its cause in 
New Mexico. 

Attempts were made to transmit the 
disease to apes by inoculation of ma- 
terial and to isolate various bacteria 
from the tissues. In his studies, Dr. 
Noguchi secured a micro-organism 
which he was able to grow in pure cul- 
ture and with which he was able to in- 
duce a grandular inflammation of the 
eyelids similar to trachoma. The 
organism was found in four out of 
five cases carefully studied, and this 
organism only, among all of those iso- 
lated, product the lesions in the eye of 
the monkey. 

The evidence submitted by Dr. 
Noguchi was sufficiently strong to cause 
competent specialists in diseases of the 
eye to say that the burden of disproof 
lay on other investigators. In other 
words, they were inclined to believe 
that he had actually discovered the 
germ capable of causing inflammation 
of the eye similar to trachoma in the 
American Indian. As has been shown 
for many other diseases, the determina- 
tion of the causative organism is the 
first step in complete prevention and 
oontroL 

Thumb Suckers' 

T he Freudian or psychoanalyst of 
other schools is likely to inmst 
that thumb sucking is associated with 
a secondary sexual disturbance of 
some sort and represents a desire of the 
child to return to its nursing period, 
perhaps an "unconscious desire.” The 
mental hygienist objects to thumb 
sucking on the ground that it produces 
dream states in the child and delays its 
mental development. The dental hy- 
gienist asserts that it is a prolific source 
of malformation of the jaws and of 
the tcMrth and should be stopped for 
this reason, if for no other. 

The spedaliats in. diseases of chil- 
dren, in their attempts to overcome 
the habit, prescribe evil-tasting glues 
or other mixtures to be put upon the 
thumb to cultivate in the child a dis- 
taste for the process. 

Many inventive geniuses have de- 
vt^ped devices which make thumb 
anddng impossible, or at least so un- 
eeniffmtable that tiie habit is aban- 
dbniMl. If the child is a girl, as she 


grows older and begins to appreciate 
the importance attached to nicely 
appearing fingers and finger nails, she 
is likely to abandon the habit for this 
reason only. Some people bring about 
a cure by systems of rewards and pun- 
ishments. 

The simplest device is a mailing tube 
of cardboard sufficiently large to put 
over the elbow as a cuff, which pre- 
vents bending the arms at the elbow, 
and thereby the possibility of putting 
the thumbs into the mouth. These 
can be homemade, but are also manu- 
factured in various colors and with 
tapes for their attachment. Some 
persons apply adhesive tape in various 
configurations to the thumb and thus 
make its mastication undesirable to 
the infant. 



ANTI THUMB-SUCKBRS 


Monir tMdMKMoI dffuwi haft, been made 
and patented witt the point in eitv of itop- 
ving infante from eadting their thumbe. 
Three of (keee, the of whirh an ob- 
eiotie, ate itttletrated in the abeer drawing 


The devices for thumb-sucking pre- 
vention are intwminable and novel. 
Some of them are shown in the illus- 
trations. If the child is old enough to 
imderstand and reason, an intelligent 
mother, and certainly an intelligent 
specialist in the care of children, will be 
able to wean the child early from the 
habit. For the younger infant, any 
one of the devices shown may prove 
successful. 

Testing the Circulation 

T he pulse rate has been used by 
physicians mnee the earliest times 
as a test of the nature of the circula- 
tion. More recently tests include 
determination of the rate while the 
person is lying down and while he is 
standing up. Attempts were made to 
find o\tt whether ^e pulse responds 
promptly to exercise and the time is 
measured that Is necessary for the 
pulse rate to return to normal after 
exercise. It is believed that a slow 
heart rate while lying down and 
.standing up, with a small difference 
between the two, a slight acceleration 
of the heart rate in exercise with a 


quick return to normal^ifterward and 
a rise in the blood pressure on standing 
are excellent health signs. A person 
who responds correctly to these tests 
is then known to have a good blood 
circulatory system. 

Recently, Dr. Abby H. Turner of the 
Harvard School of PubUc Health 
showed that even in healthy persons 
there is a fall in the circulatory 
minute volume on changing from a 
reclining position to a sitting or 
standing potion. Apparently the cir- 
culation of the blood in the human 
being is not even yet perfectly adjusted 
to a standing position. Evolutionists 
recognize that many of the diflSculties 
within the human system are due to 
the change from the four-footed to the 
erect posture. 

In these studies it was found that 
the holding of a quiet standing position 
for several mjnutes is quite a difficult 
task for many people. Some persoiu 
whose blood circulation adapted it- 
self readily to strenuous exercise found 
standing quietly a most difficult pro- 
cedure. Persons who stand moat easily 
and successfully are those in whom 
there is a slow heart beat and a re- 
latively large pulse pressure. Persoiu 
who exercise without great stress on 
the circulation of the blood are also 
able to stand quietly for considerable 
periods of time without fatigue. In 
other words, the standing erect test 
is quite esily correlated with the other 
techniques for determining the quality 
of the circulation. 

The Kahn Test and the 
Wassermann Test 

I F any scientific diagnostic procedure 
is well established it is the Wasser- 
mann test for the detection of one of the 
most widely disseminated venereal 
diseases. So firmly has this procedure 
been established that almost any one 
ran name the disease for which the test 
is used and its significance. It, there- 
fore, becomes especially difficult to 
displace this procedure with any 
newer method, even admitting sprad 
qualifications for any such revised 
technique. 

However, Dr. R. L. Kahn of the 
Michigan State Department of Health 
devised some years ago a precipitation 
test which. has been gaining ground 
steadily in this country. 

A recent report records the results 
in 800,000 eases of which more than 
176,000 had been directly compared 
with Wassermann testa. These re- 
vealed the fact that the Kahn test Is 
more sensitive than the Wasaermaim 
test both for the blood and for the 
spinal fluid. The advantages of the 
Kahn test are the use of cheaper 
material^ and the lack of necessity for 
incubating the material over iii|^ 
Thus the results of the tests may be 
determined within a period <tt a few 
minutes. 
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New Lights For Old 

A Little Light on a Dark Subject 

By H. AUSTIN TAYLOR 
AtHttaai fra/utor c/ Chemhtry. Nmr York VnhmiHy 


■ HE eat and the owl 
have long been en- 
vied by man lor 
their ability to see 
in the dark, or 

rather in what ap- 
pears to man as 
dark. As a result, 
sukeueUe of aulker Toui has attempted 

phototrapheii bp to find means of 

his normal 
vision. The most 

recent attempt in that direction ap- 
pears in the form of amall buttons, 
thumbtacks, or pendants which are 
capable of shining in the dark. The 
various luminous faces on watches and 
clocks are evidence, too, of this effort 
on man’s part to assist his eyes during 
the darker periods of his existence. 

This ability on the part of certain 
chemicals to ^ve out light in an other- 
wise dark enclosure is classed by scien- 
tists under the general term of “phos- 
phorescence.” Prom all matter there 
is in some degree a response called 
forth when light shines upon it. The 
degree of response will depend on vari- 
ous factors—on the intensity of the 
light and its color, for example. The 
form of the response will differ, too, for 
different substances. 

A S far as transmisdon of the light is 
concerned, glass is transparent, 
wood is opaque, while other materials 
show an intermediate transparency. 
Regarding these facts from the point 
of view of the material itself, the glass 
does not absorb the light at all, the 
wood shows complete absorption, 
while the intermediate substances 
show each a definite degree. 

The question of interest in such a 
case is what happens to the light 
when it is absorbed. light, we know, 
is merely one form which energy can 
take, just as is heat. A substance 
whidi absorbs light is therefore gain- 
ing energy, and when the Ught is re- 
moved it will tend to lose that energy 
and revert to its normal state. One 
form which this dissipation of energy 
may take is in an increased motion of 
the particles of which the matter is 
composed, an increased motion which 
eviitoces itself to our senses as heat. 
Another way that some bodies have of 
freeing themselves of the absorbed en- 
ergy is rimply to r»«mit it. It is with 
this |»-«idsrion of absorbed energy 
that jdm^horescence is concerned. 

Phospbrnreseence may be a much 
more general phenomenon than we 
would at first reaUae. Not all light is 


visible to .our eyes. There is beyond 
the visible region of the spectrum a far 
greater region of light to which our 
eyes are not aenntive, and consequent- 
ly substances which emit their ab- 
sorbed energy in that portion will not 
seem to be phosphorescing so long as 
we use our eyes as the measure of 
emitted light. To be of practical use 
such as for the purposes above men- 
tioned the light emission must be in 
the visible region of the spectrum to 
which our eyes are sensitive. 

In 1866 Sidot,‘a French chemist, was 
distilling a substance called sine sul- 
fide from a porcelain tube which was 
heated to redness in a furnace. The 
vapor of the sulfide escaping from the 
tube condensed on the colder walls 
of a receiver as small crystals which 
had the power of giving out a greenish 
light when viewed in a darkened room. 

new phosphorescing form of zinc 
sulfide was so interesting that numer- 
ous attempts were then made to pre- 
pare it in large quantities. The prepa- 
ration, however, proved a difficult task. 

It was found first of all that sine 
sulfide itself when absolutely pure 
could not be made to phosphoresce, 
even when heated strongly or even dis- 
tilled. But immediately the smallest 
trace of some foreign metal such as 
copper became mixed with it, a sub- 
sequent heating gave a strongly phos- 
phorescent sample. Furthermore, the 
color of the phosphorescence seemed 
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to depend on this foreign motaL 
This was a most startling result, 
since it has later been shown that the 
intensity of the phosphorescence as 
well as the color depends on the amount 
of this "impurity” and is extremely 
sensitive to it. One part of copper in 
a million parts of sine sulfide is more 
than suffident to cause a faint phoe* 
phorescenoe. As the amount of cop* 
per is increased, the brightness of tto 
phosphorescence increases until, with 
one part of copper in 6000 parts of 
sine sulfide, the maximum intensity 
is reached. Further addition of copper 
then causes a decrease in the bright- 
ness of the emitted light. 

When manganese replaces copper as 
the ‘impurity,” the color of the light 
which is emitted in the dark is orange, 
and the maximum Intensity of phos- 
phorescence requires from 10 to 60 
times as much manganese as copper. 
This partly explains the difficulty of 
the preparation of phosphorescent 
bodies such as sine sulfide. To be 
sure that just the right amount oi 
’impurity” is present is a difficult task. 

A FURTHER difficulty is connected 
with the heat treatment of the sul- 
fide, which also is necessary. Zinc sulfide 
can exist in at least two crystalline forma. 
Just as carbon can exist as diamond 
and as graphite, so zinc sulfide can 
exist in two different crystalline forms 
one of which is known as sphalerite — 
more commonly as zinc blende; the 
other is known as wurtate; of these 
only the wurtzite is phosphorescent. 

This was shown recently by means 
of a very pretty experiment by Guntz, 
like Sidot, alM a French chemist. 
Some zinc blende, which always con- 
tains traces of copper, was heated for a 
short time to allow some of the blende 
crystals to change into the wurtzite 
form. This mii^ sample was then 
examined under the mieroscope (See 
figure). When viewed with a Ught 
shining on the surface the crystals of 
wurtsite stood out black against the 
white background of blende, but when 
the Ught was shut off the reverse was 
true because the wurtsite phosphor, 
eeoed while the blende did not 
That seems to prove conclusively 
that only the one form of zinc sulfide 
can emit its absorbed energy>s visible 
Ught. Now, dnee tbs wurWte form 
' can be obtained only from zinc blende 
by heating almost to fusion we see 
the necessity of the heat treatment 
Many oti^ substances than sine 
sulfide also have this power of phos* 
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phonacing under certain eoncUtiona. ] 

Caldum sulfide, when exposed to light '> ~ > 

and then viewed in the dark, emits a 
distinct violet color. Barium and 
strontium sulfides too have each their 
own distinct phosphorescence which 
also depends on the “impurity” pres- 
ent. In these latter cases bismuth is 
the more generally added material. 

Another very interesting fact con- 
cerned with phosphorescence is that 
its lifetime is quite definite under a 
fixed set of conditions. If we keep 
the luminous substance in a room at a 
fixed temperature and expose it to 
white light of fixed intensity for a few 
seconds and then shut off the light, 

the substance will glow quite brightly i 

at But as time goes on the MICROPHOTOGRAPHS OF WURTZITB IN ZINC BLENDE 

brightness decreases until eventually 

it is no longer viaible~-the phosphores- ugu^a. 

cent light goes out. If we repeat the 

exposure to the exciting light under look at it in the dark, it remains dark. Coolidge used we may also use X rays 

exactly the same conditions and for But if we now let it warm up still in the or radium as the exciting source. With 

the same duration, the phosphorescent dark it will eventually b^n to get X rays the phosphorescent effects are 
light remains visible for exactly the faintly luminous and will glow with its precisely the same as with light, except 

same length of time. usual green light so long as the tern- that they are more intense, as would be 

perature remains elevated. If we expected from the consideration that 

W E may alter this length of time were to lower the temperature once X rays and visible light are but two of 
during which the phosphorescence more the phosphorescence would ap- the forms which light can take. In 
lasts by altering any of the conditions parently cease and reappear again the ease of the cathode rays, which are 
mentioned. For example if we raise only as the substance warmed up. a stream of electrons traveling with a 
the temperature, the phosphorescence It must be pointed out first, however, high velocity, the energy of the impact 
does not last as long but seems to glow that light is not the only cause of phos- of the electron with the phosphorescent 
more brightly while it does last. Al- phorescence, but that X rays, cathode material is probably the equivalent of 
ternatlvely if we cool the substance rays and radium will also excite it in the energy which the material would 
we may make the phosphorescence last phosphorescent bodies. Coolidge, using absorb from light, 
almost as long as we please, but again his new cathode-ray tube, [See Scien- All of these methods of excitation of 
the brightness or intensity of the phos- tific Ahbrican, December, 1926,] phosphorescence however require fre- 

excited some cadmium tung- quent exposure of the material if con- 
state BO that it phosphoresced tinued phosphorescent light is desired. 

^ in the dark, the color being It is for that reason that radium paints 

slightly greenish. When the are now in frequent use for all practical 

substance was cooled in liquid purposes. In such paints the phos- 

air no phosphorescence was phorescent material such as the dne 

P observable even with simul- sulfide is mixed with a minute quantity 

taneous irradiation. On allow- of a radium salt or other racUoactive 

□ r~ ing it to warm up, the tung- substance. The radioactive decay 

K glowed first blue, then which this compound undergoes con- 

L— j ^ green, then yellow and later tinuously causes effects which are 

j I red, PfKdng, ^at is, through similar to the effects of light, X rays 

I ' the whole Bpect.rum of colors, or cathode rays, but being constantly 

r I Furthermore if at any time present the phosphorescence is con- 

|j I during the warming process tinuously caused; the substance glows 

; I the tungstate was again thrust constantly and does not appear to 

r— I I — I into liquid, air the phosphores- decay as in the cases above dted. 

F ["TA'I at once ceased, and on 

I IzLI ,1 I I allowing it to warm up com- 'C'OR practical purposes as a source 

ill menced to phosphoresce again 1/ of light in a dark room therefore 

ll j ! only at the temperature and the radium paint is a "never-failing*.’ 

^ with the color that it had source— that is, until the minute trace 

when the second cooling was of radio active substance has eom- 

DIAORAM OF APPARATUS disintegrated, a process taking 

TliA QiijKirafiti. iiirttn iiifruiirr f- rrf- s -'Tr> -/ therefore, to many years. However, the simple 

be a definite temperature range phosphorescent material exdted for a 
within which a certain color is , given length of time by an external 
phorescence is decreased while it lasts, pven off. agency furnishes more definite resultB 

In fact, when we get down to the low Siieh a difference between Coolidge’s for theoretical purposes, 
tmnperaturea attainable with liquid air experiment and the one previously Some new investigations recently 
Uie intehd^ of the phosphorescence died for dne sulfide is due, no doubt,* edrried out in the phydeo-chemical 
la so WNk that the substance is said to in part to the use of a different agency laboratories of New York University 
be nh kmgeg phoaphoresoent. than light for produdng phosphores- have revealed to the writer another 

If we.eqxM sulfide at these cenoe. As mentioned above, bende way in whldi one can cause the more 
tttnparatuna to white lig^t and then light and the cathode rays which rapid decay of the phosphorescent 
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light. The method coneiste in expoaii^ 
the substance while it phosphoresces to 
light of a different color. 

A simple, diagrammatic sketch of 
the apparatus employed is shown in 
one of the accompanying illustrations. 

A sample of the material is mounted 
on a plate, A, maintained at constant 
temperature in the oven B. Radia- 
tion from source C activates it after 
passage through a photometer E, 
wherein, hy means of a small right- 
angled prism H, light of constant 
intensity and color from the source 
F and filter G, can be viewed at the 
same time for comparison. 

As an example of the accelerated 
decay brought about, the zinc sulfide, 
containing copper, which normally 
glows with a greenish light in the dark, 
can be made to lose its phosphorescence 
more rapidly than it would lose it in the 
dark, by exposure to red light. This 
can be made evident by exposing a 
layer of the substance to some exciting 
light, then covering half of the layer 
and exposing the other half to a red 
light for a few moments. On viewing 
the whole layer in the dark it will be 
seen that the portion exposed to the 
red light does not glow as brightly as 
the portion which was covered; it has, 
in other words, decayed more rapidly. 

T hat fact may be coupled with 
the action of various kinds of light 
in causing phosphorescence. The color 
of radiant energy or light is simply a 
matter of its wavelength,, just as the 
reception from a specific radio-broad- 
eastittg station is a matter of wave- 
length also. Now, a law of phoe- 
phoreecence found by Stokes states 
that the wavelength of the phoa- 
porescent light is alwaya Idhger t^ 
the wavelength of the exciting light, 
so that for sine sulfide, which phos- 
phoresces green, the light to be used 
as exciting light must be of shorter 

wavriength than the green light - 

Any Ui^t of wavelength shorter leMPeMTu/fe . ^ 

EFFECT OF TEMPERATURE ON RATE OP DECAY OP PHOSPHORESCENCE 


the green will not cause it to glow, but, 
if the substance is glowing already, 
win cause that glow to decay more 
rapidly than it normally would. 

To demonstrate that more com- 
pletely, suppose we take a sample of 
sine sulfide which phosphoresces in the 
green portion of the spectrum and one 
containing some cadmium sulfide which 
will phosphoresce with a red light. 
If we expose both of them to blue 
light they will both phosphoresce in the 
dark. If we expose both to yellow 
light, only the r^ sample will after- 
wards glow in the dark, while If the 
green sample bo made to phosphoresce 
and then exposed to the yellow light 
it will decay more rapidly. Finally, if 
both an already Rowing and we expose 
them both to a very deep red Ught 
both will decay more rapidly than they 
would normally. 

The explanation of these effects 
which are quite general with regard 
to the phenomena of phosphorescence, 
is being urgently sought by both 
physicists and chemists, in tiie hope 
that it may furnish some further in- 
sight into the structure of matter— the 
atomic mabs-up. How is the energy 


hdd by the atom when light is ab- 
sorbed? Is an dectron displaced within 
the atom, to return later with a re- 
emission of light as phosphorescence? 
Why must the “impurity" be present 
for phosphorescence? I^y does only 
one of the crsrstalline forms phos- 
phoresce and not the other? 

AND while all these questions are 
JTx worrying the theoretically 
minded, the practical minds are think- 
ing out new applications of the results 
found for the use of mankind in 
general. Already we may read the 
time in the dark and find our way with- 
out stumbling, guided by means of 
luminous buttons placed at salient 
points in our homes. Already, too, 
we are amused at the vaudeville shows 
and the “Follies” by the weird effects 
produced by the phosphorescence on 
the dresses of dancers pirouetting in 
the dark before an ultra-violet light— 
a light which, although not visible to 
our eyes, is capable of causing the 
phosphorescence since it is of shorter 
wavelength than the phosphorescent 
light itself. 

What limitless possibilities still exist 
in the application of simple experi- 
mental obmrvations to practical use? 

One wonders whether the time is 
approaching when all our artificial 
lighting will come through the medium 
of phosphorescence, llie possibility, 
even at this early stage, of storing in a 
phosphorescent substance sufficient en- 
ergy from the sun during the daytime, 
to furnish light during the night, seems 
reasonably plausible. 

May not such luminescence pro- 
duced by chemical means be imitated 
on a large scale and adapted to practi- 
cal use? Before such is accomplished, 
however, we must know more about 
the general properties of phosphores- 
cence, the different ways of producing 
it, and finally, how to midntain it 
pnder useful control. 
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On the Trail of the Molecule— II 

What Makes Some Chimneys ** Draw** Poorly, Boomerangs 
Soar, Rotor Ships Move and Golf Balls Curve? 
**Bemoulli*s Principle** Explains It 

Br PROF. S. R. WILLIAMS 

rwnnaihtr Lahoratory Htytha, Amhartt Colltg* 

I N month’s installment of this which may help to explain to others rows flew out of it where they had 
article we saw how two balls were why hot-air furnaces at times do not been warming their toes in what had 
drawn toward one another in a work satisfactorily. His house stood become a “warm air outlet.” 
seerningly paradoxical manner on the west aide of the street about 30 
when a jet of air or water was directed feet from another house, 
against their juxtaposed surfaces. Two 
boats anchored in a stream as near 
to each other as the width of one of 


The space, A, between the houses, 
The winds in being a region of constriction, the 



the boats will be drawn toward each 
other for the same reason. 

Figure 11 shows the sweep of the 
lines of flow of the vaster past the 
boats, making the pressure less at A 
than at B and B. Dynamically it will 
be the same whether the boats are 
moored In a stream or are moving 
forward side by side, for in either case 
the space between the boats is at re- 
duced pressure. In naval maneuvers 
it is not an unknown accident for the 
navigating oflScers to neglect to take 
such forces into account, whereupon 
the boats collide. 

figure 12 illustrates another way in 
which the forces operative in a fluid 
stream which flows between two ob- 
Btacles may be demonstrated. The 
parallel edges of two sheets of paper 
ue held about three-fourths of an 
inch apart, and when one blows be- 
tween them they pull together very 
tightU^. 

The author had a personal experi- 
ence of this kind of force some years ago 


BLOWING PAPERS 
Figukb 12: An attempt to 
eeparate Im pai>en b, blowing 
between them (etaareile papen, 
for exanpit) often reenlie in 
drawing them together and 
eiubbomly holding them there 
— BtritauHi't theorem again 


that region prevailed from the south- 
west to such an extent that the trees 
had a slant toward the northeast. 
These westerly winds swept down be- 
tween the houses, (Figure 13), as did 
the water between the boats in Figure 
11, and the tendency was for the 
houses to pull together as did the 
boats, or like the sheets of paper in 
Figure 12. 

As the houses were well anchored 
they did not move. But something 
else did. It happened that the cold- 
air inlet to the furnace was on the side 
of the house next to the neighbor’s. 
After strenuous efforts in stoking the 
furnace during an unusually cold 
season, it became apparent one morn- 
ing, on placing the hand over the 
register, that one could feel the air 
going dovn the register rather than up, 
as it should, llis observation was 
confirmed by going out to the cold air 
inlet and noting that a bunch of spar- 




A FURNACE “ON STRIKE” 


pressure there was less than in the 
furnace, B, and so the hot air was 
aspirated out, causing the furnace to 
work backward. The trouble was 
remedied by putting the cold air inlet 
on the west side of the house. Since 
hydrodynamic pressure is less than 
hydrostatic pressure, the pressure out- 
side of a house when the wind is blow- 
ing is less than that inside, and the 
result is that our houses have the 
warm air sucked out of them when the 
wind blows in the winter, rather than 
blown out as is the popular conception. 

T he draft to a chimney is tre- 
mendously influenced by these 
constrictions to flow of which we have 
been speaking. If the wind blows 
directly across the top of a chimney, 
it acts like an aspirator and the draft 
is improved. Or better still, if the 
wind can be given an upward cut 
past the top of the chimney, one has a 
forced draft. Any downward slant to 
i breeze past the top of the chimney 
militates against a good draft. 

A couple of feet added to the height 
of a house chimney will make s very 
great difference in the way It draws, 
and this cannot be ascribed entirely 
to a greater length of warm 
column balanced against the cold out- 
side, which is supposed to midce tall 
chimneys for mills draw well. Figure 
14 Illustrates the point under dis- 
cussion. Sometimes the architect hu 
in mind beauty rather than utility and 
will keep the chimney low, as in CDEF. 
If the aind-is blowing over the comb of 
the roof, the stream-lines will be 
somewhat as shown, and those stream- 
lines which strike at a level with DE 
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naura U: SUtaling i)u lep to OB 
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will be directed downward and the 
“chimney will not draw for a certain 
direction of wind." If the chimney is 
built to the height indicated by the 
dotted linee DOHE, then the etream- 
Unee will be upward at GH and the 
chimney will draw satiafactorily no 
matter what the direction of the wind. 

The top of a chimney in a wind 
is Uke the vmtlca] tube in an aspirator 
which has points of constriction about 
it. Thus the smoke in the chimney. 
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Those who, in rowing a boat, try 
to feather their oars on the return 
stroke know that for the novice one of 
the provoking tendencies of an oar is 
to catch at one edge of the blade and 
instead of ■ skimMng the surface 
smoothly, dip down and go broadside 
into the water in a most undignified 
manner. If a large piece of cardboard 
is allowed to fall for some distance it 
will have a tendency to fall with its 
plane in a horiaontal position. Ber> 
noulli offers an explanation for these 
cases also. 

In Figure 16 are shown the stream- 
lines about the blade of an oar as it is 
swept through the water or as the 
water flows past it. The sides of the 
edges marked A are points of constricted 
flow, in contradistinction to the sides 



ease of the oar, as was just explained. 

Some years ago a friend, forgetting 
to remove his glasses, dived off into 
deep water and came up minus his 
optical addenda. The first* impulse 
was to dive in search of them. A 
little thought, however, led to the 
idea that the glasses, when they came 
off, would continue their journey to 
the bottom of the lake and move with 
the surfaces of the lenses broadside 
to the direction of fall and with the 
bows trailing in a vertical position, 
eventually i^ng on the bottom in 
that position. If they did this, it 
ought, in the dear water, to be 
possible to get the reflection of the 
afternoon sun from the surfaces of the 
glasses, and thus locate them. This 
was done and the glasses were speedily 
recovered. 
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Uke the Uquid in the bottle of an ato- 
miser, is lifted to the top and is blown 
away. 

If a single sheet of paper is held in 
the hands and allowed to fall down in a 
curve, as shown in Figure 16, one's first 
impression would be that blowing 
across tiie top of the sheet would blow 
the outer edge still farthw downward. 
Such is not the case, but it is lifted 
instead. The shape to which the 
curvature of the sheet of paper is 
drawn in Figure 15 resembles that of 
the camber of the wing of an airplane. 
If a plane curved as in Figure 16 is 
fwced ahead in stagnant air, the same 
conditions wiU exist as for the sheet of 
paper, and the space above the plane, 
A, becomes a space of constricted flow 
and therefore of pressure reduced be- 
low that beneath the plane. This un- 
bahneed force proiddes one of the 
important factors in the Uf^ing poww of 
the pli^. Likewise with the pro- 
pdltf bladepbn alrplanes‘and boats— 
to be most eAdmit they must be eon- 
etnmte4 idong slinilar Unee if they 
am to give the greatest possible tiurust 


of the edges marked B. Since the 
pressure at A is lees than at B, the 
tendency for the blade as it moves 
through the water in the direction of 
the arrow is to turn at right angke to 
the direction of motion. Meteoric 
particles, whidi are Io»nge-ehaped, 
indicate by the fact that one side is 
fused more than the other that, as 
they move through the air, they also 
take on this tenancy to move broad- 
side. Doubtless there is some wab- 
bUng, as one also observes it in the 
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T he flight of a boomerang is a 
beautiful sight. There are many 
shapes for bo^erangs. The Aus- 
traUans use an L-shaped stick. Others 
are made in the form of a triangle, a 
cross or a "T”. They may be made 
with as many cross-arms as one desires. 
All of them, however, must have the 
cross-section of the blades a particular 
shape, similar to that in (a), Figure 17, 
which is really the cross-ee^n of the 
wing of an airplane. 

Suppose a boomerang has the form of 
a cross as in (6), Figure 17. When it 
is thrown, it is ^ven a rotation about 
an axis at right angles to the blades of 
the boomerang. For illustration, let 
the plane of the boomerang blades be 
vertical and the top blade moving in 
the same direction as tiiat ot flight. 
Like a spinning top or gyrostat, it 
seeks to maintain its axis of spin in a 
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fixed direction. As the boomerang 
spins, the blades will cut the air, so 
that the top blade cuts the air the 
fastest of all. Each blade, as it moves 
through the air, has points of con- 
striction to movement of the mole- 
cules of air past the curved side. This 
causes an unbalanced force to push 
against the flat side of the blade. The 
top blade, as mentioned above, will 
have the largest unbalanced force 
acting upon it, and so the boomerang 
in Figure 17 will have its top tipped 
toward the left of the reader. 

This unequal pressure on the (Af- 
ferent blades causes the axis of the 
spinning boomerang to change its 
direction, and so the boomerang as a 
whole be^ns to turn about the axis at 
right angles both to the axis of spin 
and to the axis about which the axis of 
spin is revolving; that is, it precesses 
and thereby makes possible the throw- 
ing of an object in such a manner that 
^ it will return to the thrower. 

In his book, “Artificial and Natural 
Flight," page 39, Sir Hiram Maxim 
calls attention to a propeller with cross- 
section of blades shaped as in (a). Fig- 
ure 17. “No matter which way it was 
run,” he states, “the thrust was al- 
ways in the direction of the convex 
side, which was quite the reverse 
from what one would naturally sup- 
pose." With the principle of Bernoulli 
in mind, the pulling effect of such a 
propeller is the only thing to expect. 

I N these days a great deal is heard 
concerning the rotor ship. This 
type of ship is equipped with large 
cylindrical masts which rotate. When 
the wind blows past a non-rotating 
mast, as in Figure 18, the stream-lines 
or paths of the molecules will spread 
uniformly on both sides and lead on 
past them. On both sides, A and A, 
there are points of constriction. But 
being equal, the forces are balanced. 
If however, the mast rotates, the dis- 
tribution of the lines of flow are not 
symmetries^ and more molecules will 
be carried around one side than the 


physicist is authority for the statement 
that if a golf ball is made very rough, 
and the iron for driving is also rough- 
ened so that a very violent rotation 
may be given to the ball on an under- 
cut, that the point of breaking just 
mentioned may actually be made into 
a loop. Some very beautiful curves 
are often noticed when fouls are struck 
in baseball. Receiving the impact of 
the bat with a glancing blow, the ball is 
given a very lively spin. This is also 
essential to the curved flight of a 
pitched baseball. 

O NE who is not an expert in pitch- 
ing curved balls may obtain excel- 
lent curves by throwing ping-pong balls 
by means of a small trough fashioned 
with a handle like a bat. The ball is 
laid in the trough and then thrown with 
a rolling motion along the trough. In 
making sure of the rotation it will aid to 
dip the ball in thin shellac and roll it 
in sawdust. When dry this makes a 
rough surface and by pasting strips 
of sandpaper in the trough there will 
be no difficulty in making the ball spin. 
The relation between the speed of ro- 
tation and the speed of translation 
determines the amount of curvature 
of the path of the ball. Gall-balls 
from the oak tree make splendid balls 
with which to play in throwing curves. 
They may be thrown either by means of 
the trough or snapped by one’s fingers. 

Whether it is a natural instinct or a 
modern heritage from Greek thought, 
the fact remains that man la continu- 
ally seeking to arrange the facts of his 
universe in a rationaUy intelligible and 
unified system. History indicates that 
when man is moat actively engaged in 
this pursuit, sdenee and dvifixation 
make their most rapid advance. When 
we are abk to bring together a great 
many diverse observations and show 
that ‘there is a. common cause back of 
them all, we speak of this cause as an 
underlying prindpk. Among the vari- 
ous experiments which have just been 
described it must be obvious that the 
Prindpk of Bernoulli is fundamental. 


other (Figure 19). The side on which 
this occurs is the equivalent of a con- 
striction to flow and is therefore a side 
of reduced pressure. The greater pres- 
sure on the side of least constriction 
will urge the mast forward in a direc- 
tion at right angles to that in which the 
wind is blowing. Hence, to sail most 
effectively with the rotor ship, one 
must have the keel of the boat at right 
angles to the direction of the wind. 

A ball spinning in its flight, whether 
it be a basebaU, golfball or tennis- 
ball will have the stream-lines about it 
as shown in Figure 19 and similar 
forces will urge it from its straight 
path. Whether a curve is an "out," 
an “in” or a “drop" will depend upon 
what direction is given to the rotation 
of the ball as it k sent on its flight. 
Figure 20 gives the direction of rota- 
tion and of translation for an “up" 
curve. As the air is carried around 
with the rotation of the ball toward A, 
the equivaknt to a constriction is 
formed, which makes the pressure at 
A less than at B, with the consequent 
urge upward of the ball. 

Those who have played golf have 
often observed the ball make a very 
graceful upward flight as it sailed down 
the fairway, anil then very suddenly 
break with a drop. A no^ English 
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Camera Shots of Scientific Events 
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Itiyentions arid Interestijig 

Examples of Inventors* Work Throughout the World 



From a voU-knomi G«rm«B firm of 
optical gooda manufaetorm cornea the 
Uluatrated combination tekacopa and 
mlmacope. Above it la ahown held in a 
atand ao that the beautlea of a piece 
of eond may be atudled carefully. Other 
uaea for it are illustrated on the right. 


AS A MIGROSCOPB 

The combination instrument ia shown 
clamped fai position for use as a micro- 
scope. Accurate adjustments are poasiUe 


HELD IN THE HAND 

Here is illustrated another uae for 
the versatile combination mieroscope 
and telescope which la illustrated at left. 



WINDOW WASHING MADE EASY CLEANING CAR TRUCKS QUICKLY 


To fajdlitate the' washing of railroad train and factory 
winlowe, the above apparatus has been devised. Any 
cleaning aolution can be placed in the tank and ted along 
the fleiible pipe Une to the noade. At this point Is a re- 
volving bnnh which aids greatly the cleaning opwa^on. 


This new hlgb-preasure deaning system has been in- 
stalled in the shopa td a San Frandaco railwiv canpany. 
The method makesnse of water kt a pressure of 800 poHnas 
per s(|uaie inch. To speed up the wdrk, the wUtlk is heated 
to 140 degrees and then ttaroui^ a RsiiUe hcsa. 
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UUICK LOADING OP LUMBER TRUCKS 


Loading standa which permit lumber to be piled, ready for loaded with planks. The truck backs up, the front loader is 

placentent on the truck, are the latest time-saving devices in removed, and the truck is backed further. The load of 

the lumber industry. In use, the stands are placed and lumber then slides into place over rollers on the tnu^ 



PORTABLE PYROMETER 
With the small instrument illustrated at 
the left, it is possible to determine the 
temperature of a furnace or other fire, 
while the operator of the device remains at 
a comfortable distance from the flames 

MICROSCOPE LIGHT 
The horseshoe shaped object shown at the 
right is a newly develop^ electric light 
for use in illuminating microscope slides. 
It is said to eliminate casting of shadows 
which tend to confuse the microscopist 




VALVE TOOL A 
Those who have wwked 
with machinery in which 
Valves must- be removed 
periodically for grinding will 
appredgte tba littls tool 
fllnstrated above. It is a 
device for the removal and 
rsplacement of valve pins 
or other valve-locldng parts. 
By its use, the dangw vl 
the valve spring injuring 
tho Angers in case of dip- 
page is eliminated. Oneend 
cf ’the tool is shaped to 
accommodate flat or round 
pin locks, and they can be 
hdd at any anid« because 
cf grooves iwovldod. The 
other end, q>eelaay shmDsd 
tor the purpose, hdds' 
Yoke or hor^hoo lochs 



PISTON RING TOOL 

The device illustrated above is for the removing or pladog 
of piston ringk By its use, the ring, of any standard 
diameter, can be gripped firmly and expanded so that it 
can be dipped into tfaoe on the idston whhoutdamate 


A PISTON CLEANER 
When placing new piston 
rings in an internal com- 
bu^on engine, it is neces- 
sary that all traces ol car- 
bon be removed from the 
ring groovee. If this is not 
done, tite new ring wfll not 
seat ]»QperIy. Tbs tool fl- 
lustrated above is dedgneid 
to facilitate the cleaning 
of tin piston-ring grooves, 
and to do a dean job. There 
are four euttsrs for diffw- 
ent widths of grooves, and 
they an instantly inter- 
changeable. It is only 
necessary to loosen a nut 
and rotate the cuttera to a«. 
oomplish thia change. The 
tool will handle pisbma up 
to five inches in diameter 
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Culinary Inventions 

Novelties for Preparing and Serving Foods 

CONOUCTBD BY ALBERT A. HOPKINS 



BAKI 


turning out a nev type of bain 
ia ilhutrated above. A fr 



ja baked aandwich reaulta. It ia 



KBBPINO POOD WARM 
Where largo numbers of persona are 
to be fed, the problem of keeping Die 
cooked food warm until the time of 
conaumption la a difficult one to aolve. 
HoworH*, by a clever combination of 
dectrical heating units and inaulated 
compartmenta, one manxifacturer baa 
succeeded in producing a device that 
aerveo the purpose admirably. One 
of the portable types is shown below.>y 



IMPROVED DRINKING CUP 


When drinking on a moving train or 
boat, or when in bed, there is always 
danger of q)illing. This has been 
overcome by the unique cup Dlustrated 
in use above. The peculiar shape cf 
the spout makes it impossible to spill 
the contents. It originated ia France. 


A DISHES KEPT HOT 

Food dishes that keep hot and butter 
dishes that stay cool are now possible 
with the new design of uten^ illus- 
trated above. The dishes are made 
with a compartment in the base. U 
the food is to be kept hot, the com- 
partment is filled with hot water 
through the filler hole provided. Fw 
butter dishes and the like, ice water is 
used. A screw plug closes the filler hole. 

ANOTHER FOOD WARMER 
In the illustration directly below is 
shown another device for keeping 
cooked food at the proper temperature 
for consumption. It Is similar in 
construction to the one depicted at the 
left, but is stationary, while the other 
one is mounted on small wheela so that 
it can be moved to any desired spoL 
thus being partieulariy sdted to hospital 
. yuae where many patients are tobe aerrsdt 
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Truck Unload* Itself 

T O save the time of trucks which lie idle 
while wsrehouse-men are loading them 
has been a probiem over which efficiency 
experts have puzzled for years, and many 
schemes have been devi^ to speed up 
the loading operation. Austin Denehie, 
a young Los Angeles Inventor, has perfected 
a device which is said to be the answer to 
the problem. 

Denehie has constructed a frame of steel 
which is bolted to the chassis frame of a 
truck, with a jackscrew shaft down the 
center. The jackscrew shaft is compound 
threaded and is driven by a standard 
power takeoff which can be engaged by 
throwing a lever In the cab. As the shaft 
revolves it carries a demountable body on 
or off, according to whether the lever is 
thrown forward or into reverse. 

Slung under the demountable body are 
swivel castors which permit the body to 
be pushed around the loading platform by 
hand, or if need be, taken into the ware- 
house itself. 

It takes only eight seconds for the empty 
body or a loaded one to be moved from 
truck to dock, or vice versa, while the 
stopping, coupling and locking devices 
are all automatic so that when the ma- 
chinery is put in motion the driver need 
pay no further attention to it. 


Floating Factorifls 

S OMEWHAT tardily, according to 
Lewis Radellfle, Deputy Commis- 



sioner of Fisheries, writing for Science 
Service, the fisherman is seeking the aid 
of science— engineering, technology and 
chemistry. Thus he is developing ways 
of greatly expanding his sphere of op- 
erations. This effort to make available 
more distant sources of supply is most 
commendable. 

The better insulation of the holds of 
the fishing vessels and the development 
of refrigeration machines suitable for 
installation and operation on board his 
vessels have greatly increased the dis- 
tance he may go from his home port. 
California fishermen are enabled to take 
much greater toll of the fish supply off 
the coasts of Lower California; salmon 
are brought to this country from Kam- 
chatka; the French have built a vessel 
for operation off the African coast, and 
other European countries with a dim- 
inishing supply in the North Sea and 
around Iceland are now drawing upon 
the fishery resources of Greenland. The 
day is at band when tiie fishermen may 
supply our table with aquatic delicacies 
from the remote comers of the earth. 

Norwegians hare, perfected whaling 
ships capable of opowtlng in the Ant- 
arctic, thousands of miles from their 
home port These ships are fitted with 
a false bow which can be tilted down- 
ward into the water to serve as a run- 
way, up which one of these huge mam- 
mals may be drawn to be cut up. Ma- 
chinery aboard extracts the oil from tha 
blubber and converts the caresss into fish 
meat These ships an independent of a 
land base and having filled their storage 
tanks with whale cti, which is in spe- 
cial demand by soap-makers, may steam 
to whatever world port holds forth tha 
best promise of a profitable market for 
thsir cargo. In recent years the num- 
ber of whaling eomj^es hu in cre ased 


rapidly and no ocean area is exempt 
from whaling operations. In excess of 
10,000 whales are killed annually, the 
maximum yield of oU being reached in 
1923, amounting to 44,000,000 gallons. 
Millions of gallons of whale oil now find 
a ready market in this country. 

This freedom of operations without 
restraint on the high seas has aroused 
the fear of intelligent observers that 
whales may soon become commercially 
extinct. The only possible control d 
such operations must be found in inter- 
national agreement Such a solution is 
now being sought by no less an august 
body than the League of Nations. 

A recent development on our own 
coasts has added emphasis to the dan- 
gers resulting from unrestrained opera- 
tions on the high seas. California au- 
thorities have constantly striven to re- 
strict the amount of sardines — so abun- 
dant off their coast — ^whleh shall be used 
by the reduction plants for conversion 
into oil and meal. This has been done 
so that the great sardine-canning indus- 
try may have an ample supply to satisfy 
the demand for this food delicacy. This 
"war baby" promises to become a per- 
manent state industry, and is now pro- 
ducing more than a million eases of 
canned sardines per annum. 

A short time ago a Nsvada corpora- 
tion anchored a fully equipped fioatiag 
reduction plant within the limits of 
Monterey Bay, but three miles off shores 
and proceeded to taka sardines for re- 
duction purposes outside the three-mile 
limit The State Fish and Game Com- 
mission promptly took action and filed 
suit for a permanent injunction to re- 
i^n the company from continuing op- 
erations and tbia has been granted. 

The menace still remains and unlsas 
some form of intarnational co<operattoii 



’ em be traastared to thotor-drawn 


it ert^ytd, w# may liavt another “rum 
row” off our eoaaia, butlly engaged in 
mopping up the fiah tupply with utter 
diireipud <ff the needs for conservation, 
and bootlegging the manufactured prod- 
ucts into whatever port where they can 
find safe entry. 

The moat novel development in float- 
ing fish factories is that of the Calgary, 
a French vessel of over 2600 tons. TMs 
vessel is being provided with powerful 
refrigeration equipment and three large 
cold-storage compartments with a ca- 
pacity of 800 tons of fish. There are 
six retorts on board.* One will be used 
for cooking lobsters and crayfish; an- 
other for making gelatin; two, capable 
of handling 40 tons of fish and fish waste 
per 24 hours for conversion into oil and 
fertiliser; and two others with a capacity 
of five tons each for the steam extrac- 
tion of oil from the liven of sharks and 
rays. There are two oil storage tanks, 
one of 26,000 gallon capacity for storing 
fish oil and one of nearly 400 gallons 
for liver oil. Although it is proposed 
to operate the vessel off the west coast 
of Africa, it has been suggested that the 
vessel may visit Iceland, Greenland, and 
even North Atlantic fishing banks ad- 
jacent to our own coasts. 

The power of science in making far 
distant resources available is well illus- 
trated by these developments. Unless 
subjected to proper international con- 
trol, these same developments may en- 
compass the ruination of important 
aquatic resources and leave us poorer 
than before. 


Submersible FI 

Used In " 

I 7S1NG a new typo of loodlight pro- 
^ jector after other method^ of search- 
ing hqd failed, it wu poeslbU reoently to 
recover the body of a man from Province 
Lake, Effingham, New Hampshire. The 
and bis wile were drowned when 
their boat capsised. Despite the efforts 
of several volunteer searchers working 
with grappling hooks and dynamite, no 
t^ of the man's body could be found, 
ahboaiJb tiie body of the woman wgs 
loected promptly. 

Two days later the submersible flood- 
light projector developed by the General 
Electric Cmupany wu rdamped at I^nn, 
Massachusetts, to use a 260-watt, Sfi-volt 
I nc a n desce n t lamp instead of the usual 


llO-yoH one. Current wu then supplied 
by thru' 12^oIt storage batterks in s^es, 
carried in the boat of the Marching party. 

The floodlight projector, attached to a 
long pipe, wu lowered to the bottom of 
the lake and the body wu soon located 
in 16 feet of water, some distance from 
where the boat had capsiied. It wu so 
wedged between rocks that grappling 
hooln could not dislodge it. The divers 
who brou^t the body to the su^aoe 
reported ^t, within the beam from the 
projector, it wu ea^ to see objects on 
the bottom of the lake. 

Novd Oil Tnnqwrt Used In Gennany 
'pHE transport of oil in bulk by railway 
A hu always presented difficulties, main- 
ly becauH the large tank-containws em- 
ployed are fixed to a car frame or to the 
tope of the trucks. This usually nwans 
that the oil hu to be discharged into other 
and smsDer containers before it can be 
used, with a consequent delay or the 
installation of large containers which can 
be used for only a portion of the time. 
It b, thwefore, not sorpriting that fay far 
the grutor pi^ of oil traffic, eepedally 


for comparatively short dbtances, b sent 
by road In preference to rail, for the former 
method offers facilities for the transpor- 
tation direct to the spot where the oil is 
needed, without the neoesalty of transfer- 
ring it into freah containers. 

In Germany, however, where road 
transport hu not devdoped so grutly u 
in otter countries, most traffic b foraed 
to go by rail. Hardly any new roads have 
been built in that country during the last 
thirty years, for during the period from the 
intrcduction of rsilwsys up to the ont- 
bresk cS the war the transportation of 
freight and passengers wu slmost ex- 
clusively hanffied by the railways. The 
hil^srays are used only for local trans- 
portation. 

A firm of oil merchants in Bwlin, who 
do contiderablo business sll over Germny, 
bsve therefore adopted a system which 
permlb them to send their traffic by rai’- 
way u far u poadble and to trmuport it 
from the rail terminal by motor truck 
without having to change the contaber 
in which the oil wu home by railway. 
Thb hu been made passible by the oh 
of smell tank containers, uch of which b 
mounted on its own wheels. Each eon- 
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tainer hu a capacity of approximately 
1100 galloni and a laden weight of about 
four tone. Special equipment ia required 
to accommodate theee containere, four of 
which can be carried on each wagon, 
living a total capacity of 4400 gallons. 

Short rails are laid across the floor of the 
cars and the containers stand and run 
on these rails. Strong metal hooks and 
straps hold the containers firmly in posi- 
tion during rail transit. 

On arrival at destination the ears are 
spotted on sidings, permitting the road 
vehicles to back end-on to the rail car. 

As shown in one of the photographs, the 
trailer on which the oil containers are 
transported on the highway has two ordi- 
nary wheels at the rear and two smaller 
whMls at the front. Its body is composed 
of two rails long enough to hold two con- 
tainers and strengthened to carry the 
weight required of them. 

Down the center of the trailer runs an 
endless chain, which is operated by a 
handle in the rear. A hook at the bottom 
of each container fits into this chain, which R* Gwee, of the Bureau of Dairy Industry, with the “heredJacope" which 
U then moved to haul the containers one Invented to Illustrate the transmission of hereditary characteristics 



by one from the rail car on to the trailer. 
Stop blocks are fitted to the trailer to 
prevent the containers from over-running, 
while the locking of the endless chain in- 
sures that the containers are held fast 
diming the period of road haulage. Braces, 
metal straps and blocks arc also used to 
this end. 

During the unloading of the rail car the 
small front wheels of the trailer are lowered 
to the ground, thus giving the body a 
slight downward tilt. This is of con- 
siderable assistance to the man operating 
the endless chain. When the two con- 
tainers are in position on the trailer the 
front end is jacked up until the rails on 
the body are level. These movements are 
clearly shown in the illustrations. 

On arrival at its final destination the 
front wheels of the trailer are agun low- 
ered to the ground, the trailer being dis- 
connected from the tractive unit. In 
many cases the containers are run directly 
off the trailers and moved on their own 
wheels. 

This system has a great advantage over 
the old method of &ied containers, since 
the railway wagons can be returned for 
reloading immediately after the con- 
tainers have been removed and empty 
ctmtalners installed in their place, a matter 
of a few mbiutcs only, thus saving the 
time, previously occupied In discharging 
the contents of the large fixed containers. 
Moreover, by using tractors and trailers 
on the road the greatest possible use is 
obtabed' from the motor tractor units, 
which can thus be kept at work a large 
share of the time. 



Herediscope la New Contrivance For 
Demonstrating Working of 
Inheritance 

A MECHANICAL contrivance called a 
■^“herediscope” has been invented by 
R. R. Graves of the Bureau of Dairy In- 
dustry, United States Department of 
Agriculture, to aid in teaching the Men* 
delian theory of inheritance in dairy 
animals. 

Inheritance, aays Mr. Graves, is such a 
complex study that the average person is 
unwilling to expend the time and effort 
necessary to gain an understanding of the 
subject merely by reading atmut it. 
Furthermore, it ia extremely difBcult even 
for those well versed in the subject to 
write or lecture on heredity so that it 
can be clearly understood by those who 
have not made some study of the subject. 
By means of this neiriy devised machine, 
tentatively named “herediscope,” it is 
hoped the most simple and fundamental 
principles of heredity can be more easily 
explained to livestock breeders, county 
agriculture agenta, extenidon workers, 
students of genetics, and others whose 
work demands that they have some knowl- 
edge of the laws of Inheritance. 

The use of the herediscope need not be 
confined to teaching inheritance in dairy 
cattle. FundamenUl principles of heredity 
are the same in plants, animals, and 
humans. 

The machine ransistB of a number of 
groups of aluminum' cups, each group 
representing an individual animal and 
arranged th the fom of a pedigree showing 


Thb view of the **her«- 
diso^M" showa the con- 


ently incom^eto cton- 

•how here by meona of 
hlddra paanftcwaya 


three generations— four grandparents, two 
parents and one offspring. Numerous 
small, colored balls, each representing a 
given hereditary character, auch as the 
“factors for high production of butterfat" 
or “low production of butterfat,” are 
placed at random in the cups of the starting 
generation. When the operator presses a 
trigger connected with (he mechanism, 
half of the character-symbols from each 
parent-cup are transmitted to the offspring, 
the selection of characters being merdy by 
chance as is the case in actuti matinga. 
By repeated matings the observer is able 
to note how certain characters may be 
transmitted from generation to generation, 
or bow they may be lost entirely in the 
process, how they may be present in an 
individual but covered up by dominant 
characters, and how In the absence of 
dominant characters they may again 
appear. 

The machine will illustrate the trans- 
miauon and recombinationa of four sepa- 
rate characters, or it will illustrate the 
transmission of four multiple factors, in 
such types of inheritance as milk yield, 
egg yield, stature or other quantitative 
characters. 

Specific need for a better means of 
teaching the theory of inheritance wai 
brought to the attention of Mr. Graven 
when as a result of his inheritance studies 
on the records made by dairy cattle of 
the various breed aasodations, the theory 
was advanced that the proved prepotent 
sire that was transmitting unifoi^y ]^h 
production was one that was pure in his 
inheritance for the factors controlling 
high production, and that if audi tires 
could be used for several’ 'generations, a 
strain of cattle would eventually be bred 
that would be pure in their inheritance 
for high production. 

It is not enough that a dairy sin be 
purebred or that his dam be a hi^ pro- 
ducer. He must have an inhmritancs 
which ia “pure for high production.” In 
other words his germinal makeup must 
carry only those factors which esuas hl|^ 
production; otherwise he would transmit 
low or sverafs production to some of his 
daughters. Such tires whose germinal 
(CotUfniMdl on page 464) 
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DMtroyliig for Safety 
^HE Air Regolationa of the Department 
A of Commerce provide a powerful aid to 
the aafety of commercial flying. But the 
Department haa Jurladiction only over 
flying between Statea and a pilot can operate 
without a licenae and without an i^orthlt . 
neaa certificate for hia craft provided he 
doea ao within the llmita of one atate. 

The majority of the aerial aervioe operas 
ton who conduct achoola or carry paa- 
aengem from a fixed baae are experienced, 
conaervative men who realiae fully the 
neeeaaity of every poaaible aafety precaution 
and employ the aonndeat poa^ble planea. 
There remain, however, a nuatbw of "wild- 
cat” pilota, willing to purehaae and operate 
dlauakl government planea, no matter what 
the riak may be to themaetvM or their 

It ia aomewhat hard for the puMio to 
differentiate between aound air operation 
and “wildcat” fiylng. It ia therefore very 
gratifying to aee that the Poat Oflice De- 
partment, among other government 
agendea, ia not aelling ita depredated 
jdluiea, but actually burning them up to 
prevent their reaching the handa d the 
“wildcat.’* The awe-inapirlng photograph 
of the De Havilland maQ plane in proceaa of 
deatruetiofibyfireiaoneofthebeet auguriea 
for the aafMy of commercial fiylng. 


Gemuoi Tranaadaiitle tiiien 
Oovnaiui are taking an Intenae ln> 
A tereat in the poaatblllty of tranaatlantic 


airlinea. Beddea attempta to make the 
difficult croaeing from eaat to weat, powers 
ful Owman ahlpping linea are aaid to be 
carefully cvganizing for a commercial aeN 
vice. Dornier and Junken are alao re- 
ported on good authority to be building 
“auperplanea" for the same purpcee. 


Thua, ' Dornier at Frledrichahafen, on 
Lake Qenova, ia aaid to be conatructing an 
all-metal flying boat, which ia to carry 100 
paaaengera and to weiiHi 00 tone fully 
loaded, half d which will be uaeful load in 
the form of fuel, oil, paaaengera, crew and 
equipment. The power plant la to be of 
7000 horaepower, in all probability with a 
number of enginea arranged in tandem 
faahlon along the wing, aa ia characteriatie 
with Dornier conatruction. The hull ia to 
be built ahip faahlon, with riba, braoaa and 
partltiona forming water-tight compart- 
menta. 

Junkera, another famoua German cw- 
atructor, ia alao planning a 100 paaeenger 
ahip, of very eurloua appearance. The plane 
will conaiat mainly of a large wing, wi^ the 
elevators ahead inatead of in the conven- 
tional tail poaition. In lieu of the tail 
ruddera, two vertical aurfacee will be placed 
at the tipa of the winga, to be pivoted about 
a vertical axis when ateering ia required. 
There are thus radical aerodynamic changes 
in contemplation, involvtog a certain 
haaard. Four engines of 1000 houraepower 
each will be employed, houaed wit^ the 
wing but protruding slightly toward of 
the leading edge. 

On top of the wing, at Its center, will be a 
cupola, in which will be stationed the cap- 
tain, pilots and engineers. A long gangway, 
in itaelf a part of the wing structure, will 
traverse tlm entire span of the wing, with 
passenger cabins on either side. In addition 
to the cabins there is to be a social hidl, 
dining room and baggage room. The entire 
structure is to be of duralumin, and the 
wing span ia to be 120 feet. 

(.Continued on pagf 466) 
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Building Roads 

and Reputation 


rpHOUSANDS of rugged Inter- 
JL nationals are working at the 
mighty job of road making in 
every state in the Union — and 
over the world. 

The government of Quebec is 
using a fleet of Internationals to 
blaze a highway through the virgin 
wilds of the Gsispe Peninsula. The 
Peruvian government has 54 
Heavy-Duty Internationals on the 
great Olmus Project in the moun- 
tains of Peru* 

Internationals are owned by 
hundreds of cities for street main- 
tenance and public woiks. At the 
head of the list is New York City, 


using fleets of them in eighteen De- 
partments and Ekiroughs. Another 
fleet of 40 is helping to build the 
city’s new subways through solid 
rock, and working under difficul- 
ties that try out and prove every 
truck quality. 

International Harvester builds 
five sturdy models for heavy haul- 
ing— two sizes with dcmble-reduc- 
tion-gear drive for 2 ^ and 3^^-ton 
loads, and three with chain drive 
for 2^1 3^ and 5-ton loads. What- 
ever your hauling problems or 
your type of load, ample evidence 
is at hand to show you how well 
International Trucks serve you* 


Hm»y Duty Tmeht dw tmtmaihtuU Kn* ImIihIm eight typn of SpotJ Tmdu, 4 ami g. 
aUiidtf, Air 1K> 1K> •»! »4eii laadti and ih< Hurii, X-tea Social PoUotty Intdu SoU ami itroleod 
Anutk tS4 Har*«tw Braadua la lh« Votud Suuot and Cattmda, with ad 


INTERNATIONAL HARVESTER COMPANY 

or AMUICA 

<06SO.MiCHIOANAVB. (wcowoMtw) CHICAC0,IU. 


INTERMnONAL 



A Department Devoted to the Advancements Made 
in Industrial and Experimental Chemistry 

CONDUCTED BY D. H. KILLBPFBR 


Synthetic Ammonia 
D APIDLY increuinc production of lyn- 
thetie Mnmonia in the United Stntee 
hu nttncted much attention. In a recent 
article in Jndiutrial and Engineerinc Ckm- 
itirf, V. N. Morria of the Fixed Nitrogen 
Reaearch Laboratory! eeid: 

“Leaa than aix yean ago the firat aueceaa- 
ful aynthetic ammonia plant in America 
itarted operation. Since then our progreaa 
along the line of nitrogen fixation haa been 
commendable. At the end of 1926 eig^t 
planta in the UniM Statea were dther 
producing or were ready to produce ayn- 
thetie ammonia. Notwithatandingthepoa- 
tibOity of aupply aurpaaaing demand, ex- 
panaion and conatruction are continuing 
without algn of abatement. The Allied 
Chemical and Dye Corpontion, for in- 
stance, haa recently announced plana for a 
large plant to be erected at Hopewell, 
Vh^ina. It is underatood that the out- 
put of this plant will go into fertOiaers. It 
ia ahw believed that a considerable ex- 
pansion of the Lasote plant at Bdle, Wert 
IHri^nia, ia soon to be undertaken. It is 
known that part of the output of this 
plant will eventually be marketed in the 
form of fertilisera. The recent investiga- 


tion of American conditions by Qerman 
interesta has nude apparent another possi- 
ble addition to the list of manufacturers of 
synthetic ammonia in this country. It is 
also worthy of mention that the planta of 
the Commercial Solvents Corporation and 
of the Great Western Electrochemical 
Company were scheduled to be completed 
and to stut operation about the first of the 
present year. 

"The accompuying chart gives a pic- 
ture of the various outlets for ammonia. 
It shown certain potential ones as well as 
those actually developed. It should be 
borne in mind that nearly all the salts shown 
can, if marketed in a suitable physical con- 
dition, be used as fertilizers. The various 
uaes a given compound are not ahown 
except in cases where omitting them would 
give the impression that the compound 
served only as an intermediate tar the pro- 
duction of some other substance.” 


Wanted— Cbeaper Carbon Dtoxide 
all industrial raw materials, only three, 
^ water and carbon dUoxide, are 
available to manufacturers for the root of 
ooUecting them. Air and water are easily 
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A diagibm ot the variowa outlets for ammonia. ' A^Mtllneof thefirowth 
of the tyathetlc atnmoiila ladostry isftiven directly above in, tbeae Mumaa 


had almost anywhere but the coot of re- 
covering carbon dioxide from flue gas or 
other sources is comparatively high. As 
new uses have been developing for it, a 
demand for more economical methoito of 
getting it has arisen. On this subject, H. 
E. Howe of InduttHal and Enginttring 
Chemiilfg says: 

"The latert use for carbon dioxide as a 
refrigerant opens up new opportunities in 
resell. If solid carbon dioxide is to be 
universally used, a satisfactory system of 
distribution from carefully located plants 
must be developed, or the solid must be 
produced in numerous localities where eai«- 
bon dioxide is normally available. It looks 
like an opportunity for power plants, 
especially where there ia (^-peak power 
available. The difficulty lies in the recovwy 
of the carbon dioxide from the flue gases. 
These gases may contain say 12 percent 
COb (carbon dioxide} whereas gases pre- 
pared for the purpose run approximately 18 
percent. Thm is a real opportunity to de- 
vise economical methods of extracting car- 
bon dioxide from the flue gases, utilising 
off-peak power for liquefaction for the pre- 
paration of the refrigerant. There is also 
an opportunity to perfect improved methods 
fw the manufacture of this gas as a primary 
ixroduct. It is another case oi changed 
conditions calling for new developments, 
and proof of the well-known fact ^t, re- 
gudless of accomplishment, there' is always 
milch new work waiting to be dome.” 

Ultra- Wolet Light and Paint 
' WeaUmrlngl 

T TLTRA-VIOLET light te known to have 
^ a sarious effect on the lasting qualities 
of paints and its on the veblcles used 
in paints haa recently been studied .aari- 
oualy by George F. A. Stuts ot the New 
Jets^ Zinc Company. In reporting Us 
Inverttgatloa at a recant meettu of the 
American Chemical Sodety, lb. Stuts 
stated the following condunona: ^ 

"A raw or untreated Bnseed oil b ifuite 
transparert. A heatdiodled oil b;i!»ore 
opaque. A heavy-bodbd, ab-blown m b 
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♦♦♦before you 
buy a truck, 
read this 


Would you call it economy to 
pay 13 per cent less for a 
truck that costs three times 
as much to operate and de- 
preciates twice as fast? 

That’s a point to remember 
when someone tries to sell you 
a "cheap” truck. 

Before you buy ymur next 
truck investigate Pierce- 
Arrow’s amazingly low haul- 
age cost. All facts proved by 
leaders in your industty. 



Pierce-Arrow trucks are priced at 
$3500 and up for chassis, f, o, b. 
Buffalo, Sizes: 2, 3, 4, S 

and 7V4 tons. Six-cylinder Motor 
Busprices upon application. Term 
if desired. 

The 

PiBRCE-AJUtow Motor Car Company 
BiiAlo,N,Y. 

-A A 

Let your Pleree>Arrow 


your need track 

He cen htndle it to your beet advan. 
tage by tcaaoa of bu long expeiicnce 
ai^ ample fadlitka. 


Retee-Attow 


Thul-WDe-Dild^dtm-yfomtkiirllrm 

MOTORTRUCKS 



MNwittarllV 


8C|BNTt»i:C AMBftfON 

Applied Science for the Amateur 

A Department Devoted To the Presentation of Useful Ideas. 
Material of Value To All Will Be Found Here 

CONDUCTED BY A. P. PECK 



A gnmp of vlnnerm In a model aircraft tournunoitlidd In California. Similar 
ooBtwta hare been and are belnAhdd throughout the country. Thecolumne 
betow and on the foUowlnd padee glee inatruetlooa in the art of model air- 
craft buUdlng, and it la h^M that many of our readert will try the apart. 
Local conteata betareen rai^a typea of aircraft modria built by amateur 
aviation enthuaiaata can be arranged by intereoted partiee 


other ihbiild have a flat noee and a cutting 
edge on the aide. 

A email riiarp plane will often come in 
handy for dreaaing down wood. A very 
■uitable type of plane ia known aa the 
Stanley 76, althoiiii^ auitable planea may 
be purehaaed at the ten-cent atore. For 
drilling the holea in propellera a number 
abcty twkt drill ia uaed. Thia can be 
rotated either In a hand drUl frame or in a 
amall "pin viae” auch aa may be purehaaed 
from a jewelera’ aupply houae. Two other 
requiritm are a can^ and a piece iA aand 
paper about number 0 grade. The above 
to^ will enable anyone to make good 
modelo. Should the model maker have 
acceaa to a woodworking ahop, the uoe of 
a amall drcular aaw and a band aaw will 
make It much eooier for him to cut out 
atripa and propeller planko. 

Materiala for model aircraft conatruetton 
may be grouped under four heado, namdy, 
wood, metal, fabric and liquid. The 
wooda uoed are pine, apruce, bamboo and 
balaa. Pine ia, of eourae, very eaoy to 
obtain aa it ia the common wood uaed for 


ANNOUNCEMENT 
'DECENT developmenta in the ap- 
plied acience of aviation have 
brongfat with them a revived intereat 
in the art of model aircraft building. 
Knowing that the knowledge gained by 
the Btn^ and conatmetion of anch 
modala ia of great value when the anb- 
|ect ia to be puraued farther, the Play- 
ground and Recreation Aaooclatlon of 
America haa recently inadtuted com- 
pedtiona in variona citlea throoghout 
the country in which homemade model 


Took and Materiala for Model 
Aircraft Conatruction 
I^EW toola are required in the making of 
^modd airplanee. A good aharp pen- 
knife la perhapa the most useful tool. This 
ahoidd be very aharp, and one of the blades 
diould be wdl pointed. For some ddicate 
cutting, a raaor blade is prefwabis to a 
pen-k^e. A ruler ia, of course, caaimtinli 
If possible, the model maker should equip 
himself with two paira of plier^ one being 
of the round noee variety for use in form- 
ing hooks and other wire fittings, and the 


packing, crating, and houae construction. 
Sbraii^t grained, well seasoned pieces 
should be selected, and these may be either 
sawed or split to the proper aiae. Spruce ia 
superior to pine because of its lighter weight 
and greeter skengtb, but it is seldom used 
for packing or buUd^ and can, therefore, 
probaUy be purehaaed only at lumber 
yards. 

Bamboo ia a hard, li^t wood which Is 
paitieularly recommended for model build- 
ing because it poss es a ce unusual strength, 
can be split to the proper aiaee and, when 
{Conlinited on page 468} 


airplanee are to be entered. 

In order to deeseminate the available 
information on model conatruction so 
that aU may try their hand at this in- 
teraatiag and inatmetive hobby, the 
above mentioned society has prepared 
a series of illustrated articles wUeh 
will appear every month in this depart- 
ment, Imginning with this issue and run- 
ning uadi further nodee. These ardcles 
will describe all of the various types 
of model airplanes, beginaiag with 
the sinsplest glider, and going on to 
more complicated rubber-band propelted 
types. There will also be inclndsd die 
design of one model using compressed 
’ air for the source of power. 

Ws invite all of our readers to try 
their skill at this new hobby. Wo have 
on bond a list of places where materials 
for model work can be obtained, and 
also triiere farther informadon on the 
snblSct may be had. This hifotmadon 
wifltbi forwarded to interested parties 
on nqnest.. To further the work and 
to wow our readers what is being done 
by other^ we offer to print, when space 
allows, pnotographs and short descrip- 
doqp of nwdels amda, eltlisr from onr 
ardcles or frwn original designs. 

TAe Ed/(or. 
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A MUlion Man Market 
A Four Billion 
Dollar Bnsrlng 
L Power 


A 


mulion nun who buy the ebove ^ 

magazinee known as THE MAN ^ 

GROUP. Several other million men read 
thcae magazinea. IS^fiOO of the aubeoibers 
earn from $10^ up to S4(M)00, $50,000. $100,- 
000 or more per year. In your midst are the great 
induatiial and financial leaders oi America. Many of 
you are the successful younger executives, from whose 
ranks will be chosen the business leaders of tomorrow. 

You are representadw of the solid, substantial, staple 
earning and spending power of America. Some of you 
are young men— just starting business careers that will, 
in a very short dme, raise your incomes to $5^000 or 
$10;000' a year or more. 

Estimating the incomes of 1,000^000 subscribers of these 
magazines, at the very minimum, according to statiotics 
furnished by Dr. Daniel Starch of the Harvard Schod 
of Business Administration for the A me ri can Associs' 
dmt of Adverdaing Agents, they are away over Four 
BiUim Dollars. The actual earnings of the readers of 
these magazines are probably two or three times that sum. 

Our purpose is to interest you in this enormous Man 
Market. For instance, you men buy your own hats — 
millhms of hats; you buy your own eihirts and collars, 
underwear, hosiery, guters, shoes, clothing; you buy 
your own razors and shaving cream and cigarettes and 
dgars. You, at least, have something to say about the 
automobile that goes into the family foraga You buy 
all the trucks. You buy tires and oil and gas. 

Do you, or do you not, have something to say about the 
kind of roof that goes on your home, bath lomn flzxures 
and the furnace? 

Without your executive ability, sales skill: and aming 
power, the market in America fm all products, whether 
peed bfr m«ni women or children, would be reckoned in 
miUlptts iiMtead of billions; and don’t forget that a bib 
la ^ dthusand millkm. 


4 ^ 






The readers of the Man Group magazines tnanu/octurs 
neatly all of the merchandise that is made in this country. 
They odvertiw and dlstrihuts and mU this merchandise. 

They also buy a whale of a lot of it. 

Will you please write me a frank personal letter telling 
me what you or your company meiket and especially 
what you personally buy for the family, for yourself and 
for your company? 

lUiggles (FfiralnaidaMi 
CoforAigess 

COu ^ ^ _ 

aWw VwWjQmr ciDWICBii|K 
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Sore throat waits here also 



Gargle when you get home 


After long exposvire to bad weather, 
after sudden changes of temperattu'e, 
after mingling with crowds — gargle 
with Listerine, the safe antiseptic, when 
you get home. 

This pleasant precaution has nipped 
many a cold and sore throat in the bud, 
before they became serious. 

Listerine, being antiseptic, 
immediately attacks the count- 
less bacteria that lo(!^:e in the 


mouth and throat where so many 
colds start. 

It is important, however, that you 
use it early — and frequently. 

Most of the fall and winter months 
are “sore throat months,” and for your 
own protection use Listerine 
night and morning. It is a good 
habit to acquire. Lambert 
Pharmacal Company, St. 
Louis, Mo., U. S. A. 
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Strays From the Ether 

A Monthly Review of the Progress Made In All 
Branches of Radio Communication 

CONDUCTED BY ORRIN E. DUNLAP, Jr. 


WEAF Modernited 

CTATION WEAF’b new tranemitter at 
^ B^more, Lont Uand, repreaenting the 
lateat In broadeaating apparatus and an ln> 
vestment of approximately a half million 
dollars, is now on the air. The power out- 
put is rated at 60 kilowatts, which, accord- 
ing to Dr. Alfred N. Goldsmith, Chief 
Broadcast Engineer, can be depend^ upon 
to give reliable service within a radius of 
100 miles under all conditions. 

The 260-loot aerial is held aloft by two 
lattice steel towers each SOO feet in height. 
A vertical lead-in is taken off the center 
of the aerial proper, thus forming a "T.” 
The towers will be illuminated by flood 
UghtB at night to serve as a beacon for 
aviators and to serve as a warning lest the 
planes run into the masts or wires over the 
flat Long Isiand countrytide. 

The equipment is located in a one-story 
stucco building midway between the towers. 
The power furnished by the Long Island 
Lighting Company is fed into the installa- 
tion at 250 Idlowatta, according to the en- 
gineers. It is said to be suffleient to light 
10,000 homes. The electricity employed to 
light the filaments of the big transmitting 
tubes would supply enough current to oper- 
ate the filaments of 200,000 UX-199 receiv- 
ing tubes, or approximately 50,000 of the 
average dry battery receivers now in use. 
The energy utilized to supply the plate 
curciilt of the transmitter would provide 
sufficient “B” voltage for 660,000 lJX-199 
receiving tubes. 


An Electrical Set 

A new radio circuit incorporated in 
two different cabinet styles and 100 
percent electrically operated, was intro- 
duced recently in New York by the Kellogg 
Switchboard and Supply Company. Im- 
proved alternating current tul^ are 


utilixed so that the set is operated in con- 
nection with the light socket, thereby 
diapenaing with all batteries. There are 
seven alternating current tubes of the 



The white arrow polntt to the 
quarts crystals which hold WBAF 
on its exact wave length. Only one 
ccyetal is used at a time, white two 
others are hdd In readiness to be 
switched into the control circuit 

Kellogg heater type. The circuit comprises 
four stages of tuned radio-frequency am- 
plification, detector and two audio stages. 
The tubes are the same type throughout 
except in the last audio socket in which a 
new alternating current power tube is 
employed to handle volume without 
distortion. 

The internal part of the instrument is 
divided into six sectiona, each of which Is 
housed in a metal box to prevent inter- 


action between the circuits and to aid in 
making the circuit a sharp tuner. Uve 
of the metal compartments contain the 
radio frequency tubes with their associ- 
ated coils, and the detector separately 
boxed. The sixth box contains the audio 
amplifier unit. 

An individual metal box contains all the 
power equipment, including a small step- 
down transformer and "B” eliminator with 
a 318 type tube. The maximum "B" or 
plate voltage supplied is 216. 

An aerial condenser la provided so that 
the receiver can be adjusted to work, with 
maximum efficiency with any length an- 
tenna. This adjustment is made inside 
the cabinet, and once effected, the control 
need not be touched unless the antenna 
is altered. 

There are two tuning controls, one a 
group Bwltch that regulates the stator 
windings of the secondary coils, and the 
other a simultaneous control for the rotors 
of the coils. A small knob controls the 
volume, which can be regulated from a 
whisper to an Intensity sufficient to fill 
a large auditorium with music of high 
quality. 

The set is built in two models, a con- 
soletto and in a large Italian Renaissance 
cabinet with a novel arrangement of the 
door panels, which can be closed to con- 
ceal the radio panel when the set is not in 
use. An external cone loudsiHsaker has 
been designed to work with the consolette, 
while a built-in loudspeaker of the com- 
position horn type ^th a 60-lnch air 
column is used with the large receiver. 
The tubes are mounted on cushion sockets 
to prevent microphonic noises. 


Wells A Pessimist 


tnat tnere may soon oe a grave aeartn of 
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Radio is better with Battery Power 


Not because they are new 
in themselves, but because 
diey make possible modern 
perfection of radio recep- 
tion, batteries are the mod- 
em source of radio power. 

Today’s radio sets were 
produced not merely to 
make something new, but 
to give you new enjoyment. 
That they will do. New plea- 
sures await you; more espe- 
eially if you use Battery 
Power. Never were receiv- 
ers so sensitive, loud-speak- 
«rs so faithful; never has 
the need been so imperative 
for pure DC, Direct Current, 
. that batteries provide. You 
must operate your set with 


current that is smooth, 
uniform, steady. Only such 
current is noiseless, free 
from disturbing sounds and 
false tonal effects. And 
only from batteries can such 
current be had. 

So batteries are needful 
if yon would bring to your 
home the best that radio 
has to offer. Choose the 
Eveready Layerbilt “B” 
Battery No. 486, modem in 
construction, developed 
exclusively by Eveready to 
bring new life and vigor to 
an old principle— actually 
the best and longest-lasting 
Eveready Battery ever built. 
Tt gives you Battery Power 



for such a long time that 
you will find the cost and 
effort of infrequent replace- 
ment small indeed beside 
the modem perfection of 
reception that Battery 
Power makes possible. 
NATIONA L CAR BON CO., INC. 
New York |INd San Frandsco 

Vmit 0 / L’nlofs Cmrbt4m umf Cnrhun Corper nlf aw 


Turadjijr nicht ia EvGrrad}rHonrNid>t 
— 9 P. M.. Eartem Standard Time 
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Ufltanen. I luggeit that the whole broad- 
casting industry will begin to dry up. 
Recent public discussions in the British 
press about broadcasting are slgniflcant 
symptoms. They reveal widespread dis- 
content among current users of receiving 
sets. The transmitting authorities, still 
uns^ing to (ace the plain intimations of 
destiny, are trying all sorts of novelties 
nervously and assuredly. My discourag- 
ing forecast is mingled with regret," so 
says H. G. Wells in his prediction that 
radio will pass away with the "cross-word 
pussle and Oxford trousers." 

So far no one has been found in America 
who agrees with the novelist. One promi- 
nent lado man suggested that Wells get a 
new set and a good loudspeaker; another 
called him by implication an "intellectual 
snob" and put the British writer in the 
dass of the "intellectually overfed or the 
spiritually jaded,” who laughed at the 
early automobfle, telephone and steam 
engine. 

It is apparent that Wells stands alone 
on this point, while radio continues to 
win new followers as the audience moves 
upward to 7,000,000 and the industry 
reaehes the b&ion-dollar dass. 


Induatiy Expands Into Billion Claas 
'T'nG radio industry has reached a point 
in industrial activity where not only 
its rapid development but its actual shie 
makes it <A commanding importance, 
aeccs^ng to Frank A. Arnold, . Director 
of the Development of the National Broad- 
casting Company. 

Mr. Arnold reports that the^rsdio in- 
dustry directly and indirectly gives em- 
ployment to 300,000 people while 3600 
manufacturers, distributm and jobbers 
attend to the making and selling cd radio 
sets and parts. 

"In 1020 the annual sales of radio 
antoonted to 2,000,000 dollara,” said Mr. 
Amid^ '‘During 1026, the sales reached 
ddlars, while the total sales 
ereoitsa' to the industry for the period 
1220 to lOM inclusive are summed up to 
be- l,4ni;MO,000 dollars-a bUllon dollar 
Indna^ developed in six years. 

"Out of 27,000,000 homes in the United 
States^ «,00»,000 have radio receivers, 


leaving 21,000,000 homes to be equipped. 
Out cd OM broadcasting stations in the 
entire world, 678 are operated in the 
United States, figuring an average of 
five listeners to a set, there is a potential 
audience in the United States of 30,000,000 
people within the range of a human voice.” 


Ariintton Time Ticks on 
Four Channels 

A RUNGTON’S time signals are now 
given world-wide distribution by 
broadcasting them on four wavelengths in- 
stead of one as heretofore. 

At 11.66 and 9.66 P. M., Eastern Stand- 
ard Time, the time ticks of the nation’s 
master clock in the Naval Observatory are 
radiated on 2678, 78.83, 87.26 and 24.8 
metera. Each aecond’s tick forms a dot 
on the radio. 

The 29th second of each minute is 
omitted to make clear the passing of the 
half-minute. The last five second of the 
first four minutes are also omitted to make 
noticeable the passing of each minute. The 
last ten seconds <d the fifth minute are not 
radiated. A dash at noon and 10 P.M. de- 
notes the hour. 

Station NSS, Annapolis, sends out the 
ArUngton time, signals on 17,180 meters. 


Bdlows Sounds Warning 
pOMMISSIONER H. A. BELLOWS 
^ points out that two dangers threaten 
the radio fMd to^. The first is that the 
pubUe demand for quality and service will 
progress mors npi^ than the abOity of 
the stations to in^ pace with it, while the 
second , is that the llstenera will become 
bored and surfdted with the programs 
they are receiving before thebroadcastere 
are aware of it. 

The first ot these dangers, he says, can 
be averted by the riectrical raamdactiners 
exjdoiting the field to a greater degree 
than' they ha've doN in the past by offe^ 
Ing more programs, llie second danger b 
h^er to dtol ft often happens that 
the broadcaster has no certain or definite 
means o( cheekiag up the public's tesetion 
to his progrsiDs. 

The future df tadto manufacturing d*- 
pends tsrgsly upon tim progrsar of broad- 


casting, and thia progrev fai turn dependa 
upon the broadcasters’ understanding ot 
the public’s demand. Commissioner Bel- 
lows suggests that it Is a problem that the 
manufacturers themselves must solve by 
studying the wants of the public. He 
points out thit this demand is not unrea- 
sonable inasmuch as the manufacturers 
provide so small a percentage of the broad- 
casting upon which every dollar of their 
burineas dependa. 


British Relay WGY Dance Mnric 

E very Tuesday night when air con- 
ditiona are favorable, Keaton, the 
listening post of the British Broadcasting 
Company, relays dance music from 2XAF, 
the short-wave station of WGY, Schenec- 
tady. 

“Sometimes the music, apart from 
periodic fading, is as good as that from 
the Savoy Hotel, London, but on occasions 
the interference from atmospherics Is so 
se'vere as to spoil the relay and render the 
remarks of the American announcer un- 
intelligible," reports a British observer. 
"But these rela^ have drawn the atten- 
tion of British listeners to the remarkable 
ease with which short-wave transmissions 
from America can be heard direct on one 
and two-valve sets. Some results can be 
obtained on most nights in the small hours 
and occasionally the quality and volume 
approach those of the local stations except 
for slight fading." 


BaUoon Up 31,000 Feet Gett 
Radio Concert 

'’pHE question whether or not radio waves 
A travel far up in the sky has been an- 
swered by Captain H. C. Gray, who re- 
cently climbed 81,000 feet above Scott 
field in a free balloon. He listened in 
with a broadcast receiver and picked up 
concerts from KSD and KMOX, St. 
Louis, hearing them clearly until the alti- 
meter registered 31,000 feet, when he 
began the six-mile descent. 

Captain Gray did not listen during the 
drop because he was too busy preparing 
to make a parachute jump. He reported 
no static at the high altitude, where the 
temperature was 70 degrees below sero. 
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Latest Addition 


to the 


Announcing 

The 

Linestart 

Motors 

W ESTINGHOUSE has seen the need for simpler motor 
equipment for industrial drives— equipment that retains 
all the desirable characteristics of the squirrel cage motor and 
at the same time reduces the initial cost of installation. The 
result was the LINESTART Motor with the following out- 
sunding features: 


Westinghouse 
Group of 
Squirrel Cage 
Motors for 
Starting Directly 
Across the Line 


Simplicity 

These motors can be started directly across the line, which 
means a simple and economical installation. 

Torques 

Supplied with either a starting torque which compares with the 
standard squirrel cage motor, or with a starting torque of two 
to two and one-quarter times fuli load torque. 

Sealed Sleeve Bearings 

Equipped with Sealed Sleeve bearings, these motorsassure con- 
sistent performance under all conditions. So effectively has 
this bearing been sealed that oil cannot escape and reach the 
windings, nor can dust or grit get into the bearing. 


Double Impregnated Windings 


The windings are given a double impregnation which not only 
retains their flexibility, but makes them moisture-resisting and 
proof against abrasive dust and dirt. 


Wcitinghoutf Electric li Manufacturing Company 
iMt Piitiburalt P(ttn«y)v«nia 



The Westinghouse Linestarter 


Simple and Dependable 

Jiut plub tbc button and the Linnurter 
functiona, the nwtor atarn and the maehine 
la In operation. 

Protecu the Motor 

When a luaUined nverload occurt, the then- 
noatatie maltl tripa tbc relay, thereby pre- 
ventini dama|e to the motor. 


Longlife 



hundredf of timea a day, the nuinetie blowout 
rapturci the arc to quickly that bumini and 
wear of the contacti taket place very ilowly. 

Easy to Install and Inspect 

The itarter conwa to you centpicic and with 

no internal conncctioni to make. It can bt 

mounted in out«(.wty plaen and every part 
it readily acceaaiblc. 

Fconomical Combination 

The Linattartar and Lincatart Motor provida 
a nmplt, eillcient and economical eomWnatlon 
for induitrial drivei. 
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LESS THAN ONE P E ff. CENT 


Advertisement of 
the American Telephone and 
Telegraph Company 


No ONE person owns u/fku Company are the 
as much as i% of the largest single body of 

capital stock of the stockholders in the 

American Telephone and world and they represent 
Telegraph Company. every vital activity in the na- 

The company is owned tion’s life, from laborer and 
by more than 420,000 people, unskilled worker to weal thy 
with stockholdere in every and iniluendal executive, 
section of the United States. Although the telephone was 
It, in turn, owns 91% of the oneof the greatest inventions 
common stock of the opcr- of an age of lai^e fortunes, 
ating companies of the Bell no one ever m^e a great 
System which give telephone fortune from it — ^in fact, 
service in every state m the there are not any “telephone 
Union, making a national fortunes.” The Bell Tele- 
service nationally owned. phone System is owned by 
The men and women the American people. It is 


owners of the American 
Telephone and Tel^aph 


operated in the interest of 
the telephone users. 



The Scientific American D^eet 
{CoKtinutd /nm pag* 443) 
makeup Is pure tat bii^ production art 
few and far between, but apparently they 
do exiat. Unfortunately they can not be 
dlstingulahed from eires whoae germinal 
makeup la mixed, except by noting the 
production reccnrda of a large numbw tA 
their daugfatera. When a tire ia found to 
have a large percentage of hia daughters 
in the high-production claaa, he is con- 
sidered to be pure in hia germinal makeup 
and la termed a “proved” sire. 

Proved airea are being located by exam- 
ining the records of cow-testing aaaocla- 
tions, bull asaociationa, and individual 
herds. Such tires are retained for active 
service as long aa poatible. Until the 
average dairyman gains a better under- 
standing of the laws of inheritance, how- 
ever, he is not likely to realise the im- 
portance of the proved sire. One illus- 
trated Icaaon with the herediacope should 
make it poeaible for him to aee why the 
so-called proved sire is the moet certidn 
and speediest moans of developing high 
production in dairy cattle. 

As yet there is but one herediacope in 
existence, the one made by Bureau of 
Dairy Industry engineers for Mr. Graves. 
Some of the mechanical features were de- 
signed by K. E. Parks and the machine 
was built by G. F. Bet*. It may be 
possible to simplify the mechanism so that 
herediscopee can be produced without 
excestive cost, and small enough in sixe to 
permit their use in various places where 
county agents or extension workers find 
it necessary to talk on inheritance. 


Beryllium, New Llftht Metal, 
Promisee to Rival Aluminum 
A IRSHIP frames and light-weight pis- 
^ tons may soon bo made from beryl- 
lium or its alloys, and this hitherto little 
known metal may soon achieve the house- 
hold familiarity that aluminum has won 
during the last two or thi« decades. 

Beryllium is a metal about a third lighter 
than tiuminum, but is very much haMer, 
scratching glass easily, like bard steti. 
According to H. S. Cooper, industrial 
chemist of Cleveland. Ohio, who has been 
conducting extensive experiments, it is 
one of the most remarkable of all metals in 
its elasticity. It is over four times as elastic 
as aluminum, and 26 percent more elastic 
than steel. And while aluminum corrodm 
easily on contact with salt water, beryllium 
shows very high resistance to this as veil 
as to other metal-destroying liquids and 
fumes. It is light gray in color, and taloss 
a polish like that high grade steel. 

It is chemically related to aluminum, 
and easily forms alloys with it One of 
these, cmudsting of 70 percent beryllium 
and 80 percent aluminum, is one-fifth 
lighter than alumimun, far more resistant 
to corrosion, and in tensile strengtii far 
exceeds duralumin. 

One quality, which Dr. Cooper points 
out, may render berjdllum eepeclally val- 
uable to the automobile industry. It 
expands under the influence of heat at 
about the same rate as cast iron. Thus, 
when used for light pistons inside the iron 
cylindRS of automobile engines. It will pre- 
sent far less engineering diflleulty than do 
the present ty^ of lig^t pistons, which 
expand at a rate diflersnt from that of inm. 
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BtfyEhlin orti are found abundantly 
both In thia country and abroad. At 
jffeMUt they are hauled out of feldspar 
tnlnea in New En^and by hundreds of 
tonA but are dump^ away as waste. The 
consmonest type of ore is known as beryl, 
polished cryrtids of which are someti] 
w«n as semi-precious stones. 

Although so new Industrially, that it 
can not properly be said to have been bom 
yet, seientifleally, beryllium is an old story. 
It has been known to chemists for 180 
years: VauqueIJn, a Frenchman, first indi- 
cated its existence in 1797. But until 
recently it has remained merely a museum 
eurlodty and a laboratory material, be- 
cause it is so refractory that the cost of 
getting it in anything like a pure state 
has been prohibitive. But now ithat the 
coat of manufacture promises to be ma- 
terially reduced by a new electrcdytic 
process, it is probable that it will appear 
on the market in quantity within a few 
years.— Science Serriee. 


<Md-Pashloned Carbon-Fllan: 

Lamps Die Hard 
npHE National Electric Light 
I ciation has made the surprising di 
covery that 18,600,000 carbon-filame 
lamps were sold in this country last; 
year, despite the fact, which everybody 
knows, that the tungsten filament is | 
much over twice as efficient as a ligh 
source. Of the 18,600,000 lamps, 600, 
000 were for legitimate special pur- 
poses, such as indicator lamps and for 
heating, resistances, and so on; 2,000,- 
000 also were purchased because cc 
filaments arc more rugged than ordi 
tungsten filaments. Thia leaves 10,000,- 
000 lamps, which were purchased on ac 
count of initial low cost or for othei 
reasons. Every one of those 16,000,000 
lamps is a source of unnecesi 
an economic loss, because it must oper- 
ate at low efficiency. In most ct 
good coal had to be burned just to n 
up for the low efficiency of the carl 
filament lamps as a light giver, in c 
parison with tungsten lamps — a wi( 
waste of resources. 

A new “rough service” tungsten-fila- 
ment lamp has now been developed. It 
will withstand much more abuse than the 
ordinary tungsten lamp, and, it now ap- 
pears, it also will take more punishment 
even than the carbon-filament type. To 
test this point, the new lamps were 
placed in a guard and socket and at- 
tached to the end of a cord. Then they 
were dropped repeatedly from a table 
three feet high. The average of a large 
number of tests shoi^ the following 
results: eO-watt carbon-filament lamps, 
22 falls; 60-watt, rough-service, tung- 
sten-filament lamps, 66 falls. 

As an interesting side light, it was 
fflscovered that very light guards are 
best. Heavy guards Increase the break- 
age, instead of decreasing it 

Ttia Goemlc Ray 

p'REQUENTLY the editor receives re- 
* qtietts for information conceining the 
cwmio ray Whioh Dr. R. A. Millikan de- 
■cHbed In an drtide In the March, 1828, 
ikw of lhasastmne American. Hu it 
^ definitely esUblishad how the 
8dai^ rad|tiittoh,«(^^ and where! 

. ^ by -fi. P. Owastmevle 




Colder weather 
is coming— 

ETHYL GASOUNE 

You motorists who have enjoyed the benefits of 
Ethyl Gasoline in warm weather will get an even 
better car-performance from Ethyl this fall and 
winter. 

Ethyl gives the extra power you need to meet 
the extra strain cold weather puts on your engine. 

It gives the extra pull you need for snow and slush 
and muddy roads. It cuts down gear-shifting and 
quickens pick-up in the season when driving is 
hardest. Most of all, Ethyl Gasoline “knocks out 
that ‘knock’.” 

And if you own one of the new high compression 
engines, Ethyl will give a still bigger thrill. 

Ride with Ethyl the year round. It’s the superior 
fuel fiir all seasons. On sale throughout the United 
States and Canada at thousands of pumps which 
display the “ETHYL” emblem shown above. Fill 
your tank today. 

ETHYL GASOLINE CORPORATION 

25 Broadway, New Ywk Qty 
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Non-Sldd Hi -Type 
TheAlMtervioeTMdclIre 

Here ii a truck tire with cudiion, traction and long mileage equal 
to practicallyany hauling work your truck* will be called on to do. 

It it a high profile tire, with extra rubber to protect trucks and loads 
—even of fragile nature.The powerful non^kid tread is effKtive on 
wet, oily pavements or in toft going. Long wear is insured by the 
great depdi of the tread, the tough rubber compound and these!* 
entific method of stabilizing the tread units with connecting bars 
of rubber.Trucks and trailers of all sizes can use this tire for ringle 
or dual equipment, as it is built in all S. A. E. sizes from 4' to 14% 
Ask the Firestone Service Dealer in your locality about this tire, 
and the complete service he is equipped to give. 


MOST MILES PER DOLLAR 

Tirettone 

AMBaiCAWS SHOULD paODUCT THEIR OWWIWBagR- 



TIE SCHWmOE 
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is sastraetsd from a publieatlon ol tha 
Harvard College Observatory. 

"Although the cosmic origin of the high- 
frequency radiation recent^ observed at 
great altitudes seems to be definitely 
established, there is considerable diversity 
of opinion among experimental physidsts 
as to its nature and general character. 
Millikan found that within the limits of 
uncertainty of measurement, cosmic rays 
traverse apace equally in idl directions. 
On the other hand, Kolhfirater four years 
ago detected daily variations in penetrating 
radiation, and suggested that the Milky 
Way, and the regions of Andromeda and 
Hercules at culmination, are responsible 
for the maxima of rate of ionisation regis- 
tered by his electroscopic camera. Obser- 
vations made in the summer of 1926 at 
the top of the Mdnchgipfel, 4100 meters 
above sea level, by KolhOrater and von 
Sails seem to confirm this opinion, though 
their observations on the Eigerwand did 
not show any noticeable daily variation. 
The observations made by Buttner and 
Feld on the top of the Zugspitse, 2830 
meters above sea level, during the fall of 
1926 and the spring of 1927, established a 
direct dependence of maxima and minima 
upon sidereal time, and gave dally curves 
in agreement with those of KolhOrster. 
The amplitude of the variation was only 
8 percent of the whole penetrating radia- 
tion." 

The whole question is therefore still in a 
controversial state; a satisfactory solution 
can only be given by the experimental 
physicists. 


Finds Tooth Brush Pyorrhea Peril 

T he old fanuly tooth-brush is again 
under indictment with none leas than 
Dr. F. D. Donovan, surgeon dentist to the 
British royal household, leading the atUck. 

Fractie^ no tooth-brush in current 
use is free from germs, declared the guar- 
dian of the royal molars in a recent report 
to the mediciil journal Lancei. He has 
examined bristles from hundreds of them, 
including his own, under the mieroecope 
with disturbing re^ta. 

While pyorrhea is not actively caused 
by the unclean brush in Dr. Donovan's 
estimation, he nevertheless believes that 
it is at the root of 90 percent of the eases 
now prevalent in the civilized world. Keepr 
ing brushes immersed in a one-to-twenty 
ecdution of carbolic add when not in use is 
the only practical method he has found of 
keeping tiiem sterile. This is hard on the 
brumes snd fine for the manufacturers, ha 
admits, but is the only remedy he can see 
at the present time to check the prevalenet 
of the infection.— Science Service. 


How Athletks are Conducted in 
Great Britain 


•r* AMES and SporU in British Schools 
^ and Universities" is the title of 
Bulletin 18 of the Carnegie Foundation 
for the Advancement of Teaching. The 
author, Dr. Howard J. Savage, staff 
member of the Foundation, spent several 
months in Great Britain gathering ma> 
terlala for thia first American deasrip- 
tivs study of athletics in British eduoa- 
tional Institutions. The Bulletin de- 
scribes sport in its relation to education 
at SngUsk puUle .and day sehoelB, . Ox- 


.aaivwsBtes, .Ukq ; LsBdoii^, Uwnpoal, < 
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Steel Sheets 



S HEET STEEL — the material of exceptional utility, is 
rapidly gaining in popularity in all lines of industry and 
construction. Sheet Steel combines service with economy 
and widest adaptability. Wc manufacture a full line of 

Apollo and Apollo-Keystone Copper Steel 

GALVANIZED SHEETS 

Bkok Sheets Blue Annealed Sheets Electrical Sheets 
Full Finished Sheets Automobile Sheets 
Enameling Sheets Furniture Sheets Stamping Stock 
Formed Roofing and Siding Products 
Tin and Terne Plates* Etc. 


LMds, md Birmingham, and tha nniver- 
aities of Scotland and Ireland. 

It alw diaenasea Britiah athletic tra- 
dition and preaenta probably the firat 
hlatorical aummary of the atatua of the 
amatenr in England. There are a few 
compariaona with oonditiona in America, 
but alnce the Foundation is at present 
engaged upon a study of American 
school, college, and university athletics, 
moat of these comparative conaiderationa 
are deferred. 

Some of the conclusions of the study 
may be summariied as follows: Athletics 
in British schools and univeraitieB are 
valued partly for their physical effects 
but more for their socialising iniluoncea. 
Although they are not formally recog- 
niaed by any university, they are aided 
by Oxford and Cambridge colleges and 
by many of the newer univeraities. Most 
BChoola inaiat in one way or another, 
upon participation in games, but no' uni- 
versity eompela any undergraduate to 
take part “At all universities, sport is 
essentially casual.” Athletics are sub- 
ordinate to studies, but the lessons 
learned on the playing fields are carried 
over into all phases of school and univer- 
sity life, inside the classroom and out 

While personal athletic prowess is 
highly esteemed, the reputation that vic- 
tories can bring to institutions counts 
for comparatively little. Participation 
being play in the strict sense of the term, 
the line between the amateur and the 
professional has come to be strictly 
drawn in most branches of athletics, 
nominally drawn in all. Very few per- 
sons are dependent upon school, college, 
or university sport for their iivelihood, 
and no such person, whether coach or 
trainer, depends upon victory for his 
living. 

(k^es of this Bulletin and of the 
Twentieth Annual Report of the Foun- 
dation, which on pages 132-136 deals 
with American college athletics, may be 
had without charge on application to 
the Carnegie Foundation, 622 Fifth Av- 
enue, New York City. 


Row irf Monuments May Reveal 
Future Earthquakes 
C'ARTHQUAKE prediction, commonly 
^ regarded as an innocent form of 
humor, promises shortly to find a solid 
scientific basis, according to the plana 
of Dr. John P. Bnwalda, head of the 
new department of geology of the Cali- 
fornia institute of Technology. The In- 
stitute, in cooperation wiUi the Carnegie 
Institution of Washington, is embarking 
on an extensive program of laboratory 
and field research on earthquakes. The 
plan, which Involves large financial out- 
Isy, will cover southern California. 


For machinery construction and 
parts — automobiles and trucks, 
powerful tractors, threshers, har> 
vester combines, implements for 
the agricultural and the indus- 
trial fields; and for lines of re- 
manufacture and general build- 
ing construction, this Company 
is the leading maker of Black and 


Galvanized Sheets, Special Sheets, 
Tin and Tcrnc Plates for every 
known use. Where resistance to 
rust is important, as for roofing, 
siding, spouting, culverts, flumes, 
tanks and similar uses, insist upon 
Keystone rust-resisting Copper 
Steel. Sold by leading metal mer- 
chants. Write for Facts booklet. 


While there hu never been extensive 
damage from earthquakes In this end 
of the state, it is hoped timt definite 
adeatlflo data may be aeenred In order 
to datarmiiM whether or sot a major 
qi^ ia In the maldag, and If eo, where. 

Dr. Bnwalda tentativdy rejeeta the 
old Idea that a great rock maaa may teat 
aOeStly and immovably under great pree- 
— t fatafnl hour when It 


ily mid* aad inedpltatta a d!i- 
I htMlUii, he takea tha 

^ 4*Bg«6na Use 

w^ali^ show 


AMThDTLIAXT SlIEETana'nNPMrECOMIttNY 

Wlgh Qtad* Steel 'fUttee for tveij teqi^rment 
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enck or ‘Yonlt” Um, In which the two 
nbntttng rock mnuei, temporarily stock 
together, would gradually be deformed 
under a shearing pressure during the 
period of years prior to a serious earth- 
quake. The situation might be likened 
to an attempt to slide one piece of stiff 
taffy past another — as long as the two 
cohesive masses stuck together, a slight 
distortion or semi-liquid flow would oc- 
cur along the crack between them while 
the sliding pressure was gradually being 
ipplied. 

Dr. Buwalda plans to set a number of 
monuments in a very precise straight 
line directly across a suspected earth- 
quake fault. Provided the original sur- 
vey is highly accurate, the geologist may 
determine within five or ten years 
whether the row of monuments has been 
'isted out of line. The distortion 
would have to show an S-pattem, and 
not a direct break from line, if the geol- 
ogist is to regard the situation as dan- 
gerous. If no actual curves are ob- 
served, no great earthquake is in pros- 
pect; if there is distortion, then it is 
time for the city council to revise the 
building code and begin to brace old 
buildings. The actual disaster would be 
release of i. 

distorted spring and that of its potential 
lergy. 

Other apparatus is being designed to 
ecord upward tilt of rock as well as 
the side thrust. Improved seismographic 
records will be kept not only at the cen- 
tral laboratories at Pasadena but at 
widely scattered stations all over south- 
> California. Eventually telegraphic 
nmunication is to be effected between 
these stations so as to afford trustworthy 
nformation on earthquake velocity. 

This research program is of conald- 
irable interest to insurance companies 
now being solicited for large amounts of 
earthquake protection. Under present 
conditions such companies are totally at 
a loss to estimate hazards, and a single 
disaster could easily wipe out a hun- 
dred years of ordinary premiums or 
■ ankrupt the concerns. — Science Service. 

California Redwoods Thrive 
In Washlnflton 

O EDWOOD trees, imported from Cali- 
'S^ fomia and planted in the Grays 
Harbor district of western Washington 
14 years ago by one of the large log^ng 
concerns of the Pacific northwest, have 
proved a pronounced euccese, according 
tmpany officials. As a result, plans 
inder way to transform large areas 
of cut-over lands in the Grays Harbor 
action into redwood foreeta. 

In the 14 years, a redwood tree has 
attained a diameter of 18 inches, ihow- 
ing more rapid growth than that of *ny 
other variety of tree planted at the lame 
time. The tree also shows every indica- 
tion of being high-grade lumber stock. 
Other varieties planted included spruce, 
flr, pine, and r^ and white oak. En- 
couraged by these results, the company 
is undertaking the growing of the red- 
wood trees from seed, and in adihtton 
has planted more than 1000 seres with 
spruce, fir and pine seed. Success in 
these seeding operations will lead to re- 
forestation on a large scale, lumber 
offlcials say.— Science Ssfvtos, 
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Industries From Atoms 
(ConUHtudfrm page 444) 
•btorbsd tlmoit entirely at the rarface. A 
raw llnaeed oil, however, allows the light to 
penetrate a caniiderable distance befoi 
is completely absorbed. 

"On exposure to the mercury arc, a 
sunlight, a film of raw linseed oil becomes 
more transparent (bleaches). A film of air- 
blown oil also bleaches, although notso much 
as the raw oil film. A heat-bodied oil film, 
however, showf but little change and may 
even become more opaque on exposure to 
the ultra-violet light. This leads to the 
condusion that, in the case of a raw oil, a 
material is produced on drying and aging, 
which is acted on by ultra-violet light in 
such a way as to convert it into some other 
matwial more transparent to ultra-violet 
light. In the ease of a heat-treated oil, an 
opaque material is produced on drying and 
aging, which is not changed to a more 
transparent form when acted on by ultra- 
violet. Instead the ultra-violet light may 
accelerate the formation of the opaque 
material. An air-blown oil would seem to 
contain some of each of these materials 
since it is rendered somewhat more trans- 
parent by exposure to the ultra-violet light. 

"Perilla oil becomes more transparent on 
exposure to the ultra-violet light. China- 
wood oil also becomes slightly more trans- 
parent. Poppy and soy-bean oils becomes 
more opaque in the near ultra-violet and 
more transparent in the far ultra-violet. 

"All the varnishes measured are quite 
opaque. Moreover, on exposure to ultra- 
violet light they become more opaque 
(yellow). The tendency to yellow is least 
in the case of a long oil varnish high in 
linseed oil and is greatest in the case of a 
short oil varnish high in China-wood oil. 
Apparently the gums present are largely 
responsible for the yellowing of the varnish 
as well as its high initial opacity. 

"The results for lacquers ^ow that clear 
nitrocotton is quite transparent. The addi- 
tion of a plasticizer renders it more opaque 
at the shorter wave lengths. This is true 
vi all the plasticizers commonly used. The 
further addition of gum renders the lacquer 
still more opaque. Also, estei>gum is much 
more opaque than dammar. Exposure of 
the lacquer film to ultra-violet light or sun- 
light remits in the formation of a deep 
ydlow color and a corresponding tremen- 
dous increase in opacity to ultra-violet light, 
h* “Practically all vehicles have high ab- 
sorption at the shorter wave lengths, below 
the limit of the sun’s spectrum. There- 
fore, whenever a vehicle film is exposed to a 
source of short ultra-violet radiations (2800 
Angstrom units or less) the energy is prac- 
tle^ly all absorbed at the surface. Thif 
acederates decomposition, hardening, anc 


TOBACCO 

THE BEST PIPE SMOKE EVER MADE./" 



An of tlie rajoyoent, solace and »lid 

comfort of npe smoking that’s what 

Old Briar Tobacco is bringing back to 
pipe tmokeni Letters come from men 
evetywbte, every day, telling of the pleaaere 
and aatiifactioa that each pipeful of Old 
Briar gives them. 

Li^ «p your pipe filled with Old Bnu 
Tobam Dnw n the ripe fragrance and 

of its nperior leaf. Taste its fell 

natural flavor, smoke it awhile. Notke 


how cool and alow homing it ia— and bow 
smooth. Now yoo know why so many 
thoosanda of pipe smoken say Old Briar 
is "the best pipe smoke ever made." 

It hu taken yean of scientific knowl- 
edge in the art of mellowing and blending 
and gmerations of tobacco coltore to p^ 
dscc Old Briar Tobacep. Step by step 
Old Briar has been developed— step by step 
perfected. It all shows up in tbe smoke! 


* The ebort Hihtt lo Old Briar indl tie mere eeameing beeaiut it was tetittfy » 
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WATCH THE YOUNGER CROWD PICK THE WINNERS! 



- — , ■ 

toKaroundyouat thebig game 
—and see the Fatima packages pop out! No gathering of 
the younger set, large or small, fails to extend this ex- 
traordinary record Unquestionably, Fatima has pleased 
more smokers for more years than any other cigarette. 



TIMA 


The moit ikillful blend in cigarette hittory 



BECOME A FOOT CORRECTIONIST 


< < y 

STEPHENSON LABORATORY -— tmt. m r»w.ll.Y.CIIr 



big their preaenoe hu been by feeding ex- 
pwimente with enimeli. A recent in- 
vestigstion in the iBbontwy of lows State 
College by Nelson, Jones, Adams and 
Anderegg had to do with the detection in 
cod-liver oil of the vitaiq|;f necessary to 
reproduction. In reportog their finding to 
the American Chemical S^ety, these in- 
vestigators state: 

"Considerable interest has been mani- 
fested during the past few years concerning 
the existence of a substance designated as 
vitamin E. Supposedly this unknown 
dietary factor is required for normal repro- 
duction, and in its absence animals bec^e 
sterile, although they may grow to full 
adult size at the normal rate.’’ 

After extensive experimental feedings 
under various conditions, the following con- 
clusions are reached: 

"Reproduction results obtained with cod- 
liver oil depend upon the manner in which 
the oil is administered. 

“Reproduction is much better on syn- 
thetic diets containing cod-liver oil than 
on synthetic diets with filtered butter fat. 
If the animals on the synthetic diet con- 
taining butter fat have a low hemoglobin 
content (and such may be the case) whereas 
those on cod-liver oil have a normal ery- 
throcyte count and hemoglobin content, 
then there is present in cod-liver oil a 
specific vitamin which is required for normal 
iron metabolism. This conclusion is based 
on the supposition that the results of Hart, 
Steenbock, Elvehjem, and Waddell arc 
correct— namely, that their animals suffer- 
ing from anemia received a sufficient 
quantity of vitamins A, B, and C; and that 
ultra-violet light did not remedy the con- 
dition. This problem is now under in- 
vestigation in this laboratory and results 
will be published when they are complete.’’ 


Re-Rc^nlng Dry Qeanefs’ Naphtha 
r\RY cleaning in the United States con- 
^ sumee about thirty million gallons of 
naphtha per year and the cost of this is 
one of its largest items of expense. A 
process for recovering used naphtha for 
re-use has recently bmn developed which 
will reduce this item of cost contiderably. 
In describing the new method before the 
American Chemical Society, its inventors. 
Flowers, McBerty and Dietrich, of the De 
Laval Separator Company, said: 

"The metiiod consists of treating part of 
the solvent used continuously to remove 
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tree/ Ms newUONEL 
Railroad'Planninjj Book-* 


• . . Plan a Pather-and-Son 
Model Railroad 




Figure 2 

water and tuapended dirt followed by treat- 
nMnt with m^uric add and alkali to re- 
move color. A new type of eelf-contained 
apparatus had been developed for carrying 
«m reactions between a continuous stream 
of one liquid and a second liquid or a solid. 
(Patents on ihis apparatus are pending.) 
The caaentials of tUa equipment as con- 
structed for bringing about the reaction be- 
tween a 20-llter charge of concentrated 
sulfuric add and a 600-liter per hour stream 
of used deaners’ solvent are shown in the 
schematic croea section, Figure 1. A dupli- 
cate of this appmtua, except that high- 
chromium steel disks are provided to pre- 
vent rusting, is used for the second step in 
the process— neutralisation with an alkaline 
solution containing free ammonia. The 
tanks required for the 600-liter per hour 
units now available are 36 centimeters in 
diameter by 126 centimeters high. The 
acid-treater and neutralizer together oc- 
cupy a floor space 1.6 by one meter and 
require 2.6 meters of head room. In this 
equipment provision is made for drawing 
fresh charges of chemicals into thcrcspcctive 
tanks by establishing a partial vacuum in 
them by means of a small vacuum pump. 

VThe prindple of operation of this equip- 
ment is as follows: The solvent stream 
enters at (1) Figure 1, through the mixing 
nozzle (2). The chemical reagent flows 
from the storage space (3) through the pipe 
(4) and mixes idth the solvent stream in the 
pipe (6). The mixture of the two liquids 
rises into the distributor (6) in much the 
same manner u the mixture of air and 
water rises to the surface in the air-lift 
pumping of deep wells. The distributor (6) 
sends the mixtim into the disk-stack (7), 
which provides about 2.2 square meters of 
settling area in which the heavier com- 
ponent is required to fall a maximum of 7 
millimeters bWore it strikes a disk surface, 
on which it collects and down which it 
flows to drop finally back into the storage 
space (8). The solvent stream, now carry- 
ing not more than 0j06 percent by volume 
of add tar (or about 0.16 percent of neu- 
tralising solution) flows upwards past the 
periph^ of the disks and finally out 
through (8), 

“The loflning of used cleaners’ solvent by 
means of sulfuric add is, d course, only 
practical f<nr a advent from which sus- 
pended dirt and mdsture have already been 
removed. Fnrihennore, sinee the neu- 
tralind li^t-colorsd advent may entrain 
about OjOS percent of aqueous solution, it 
caimpt be admitted to the washer until 
this has been iwnoved. To meet these eon- 
dttiotts a drcqlating ijrrtem, diown ache- 


T HE sooner you begin planning your Lionel “Father-and- 
Son Railroad”-<he sooner your fun begins. Send now for 
our new Railroad Planning Book— /hr.' Prepare for a Lionel 
Christmas— the most thrilling Christmas in any boy's life. 

Lionel makes the only efficient lOO^h Elccttially-Con- 
tfoiled Railroad.The entire$ystem(Trains, Switches, and every 
modern railroad accessory) can be controlled and operated 
fiomaLionelSwitchTower— atanydistancefromtbetradc. 

Btjf— you and your Father cat lic at the Switch Tower and 
magially direct the operadoa of your Lionel Model Train by limply 
manipulating the control levers. You can lend the Train on its way 
—atop it, start it, reverse It, or run it at any ipeed I 
Down the track you tee die new Lionel Ttam-Conttol-Semaphoiel 
As the Train approaches, red light hines. Semaphore Atm drops— 
and Train stops. After a abort iiitt val, the electric light changes to 
green, Semaphore Atm raises— Ti in proceeds. Oossing Gates go 
up and down autotnarically— warning bells ting the grtde cross- 
ings. Evetything is nfl—tbriUmgl 
Now, Lionel Eleorially-Controlled Railroads t made for 
“O" Gauge asweUu’'lioiielStandwd”Ttack. Afewaddidons 
to your present set and you have a complete Bectricall; 
CootrolledRailtoad. lionelSupci-MotorLocomocivef 
are modeled extcdyftmn "tail giants”, strong I ' 
solid, cimble of padliag twenty cars. Can are 
alllife-like-Pullmani,Diaer,BaggageCars 
and twenty-nine di&rut Freight Cats 
to choose ftom, including the new 
Dump Cat and the wonderful 
Derrick Cuwidi operating 
boom and tackle. 
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Good for a Higher Goal 

Machines may be under>worked or under>developed: — 
Veeder G»unters will tell. By forcing production at your 
machine you can "clock” the output it a capable of; develop 
it for better records or develop a better operator. You'll 
see what your machine is good for; what you or the opera- 
tor ought to uork fotf by the production-readings of a 
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The Set-Buk Revolution Counter above re- 
cord* the output of the Ureer moehinet where the revdu. 
tioru of * thtrt record operotMiu or output. Count* one 
for each revolutioa and *el* beck to uro from any fiouro 
by turning knob otKO round. Applied wtth from tour 
to ten 6gute.wheel*, u required. Price, with four 
figure*, u illiMtrated, $10.00 (tubiect to dneount). 

The Small Revolution Counter at left records 
^ output of omeller machine* where a ehaft revolutioa 
indicate* an operation. Though email, thi* counter b very 
durable; it* meehanbm will itand a very hidi rate « 
epeed, nudoM it etpecully adapted to liAt. fa*t4imning 
machine*, will aubtract d run backwara. Pike. $2JXL 

There’s a VEEDER io 0 toery mach{TK~ani eeery need 
in deeelopmeti toorh. Mechanical and Magndic CounUrs — 
the Veeder iooklA sham them all. l($ your bookfeL’ mite — 

The Veeder Mfg. G)., 



Will Your Patent Pay? 

“If I had read your book several years ago it would have saved me many 
thousands of dollars,” writes an inventor who today is making more than 
S100,000 a year. 

INVENTIONS and PATENTS 
Their Development and Promotion 

By MILTON WRIGHT 


s of sound, practical advice to inventors. Chapters include: 


The Field for Invention 
Why Get A Patent? 

Chooelng a Patent Attorney 
"w Patent Office 
. .jitions Conflict 
“Patent Pending” 

The Inventor and Hie Employer 
Trape Sat for Patenteea 
What la the Patent Worth? 

Finding the Buyer 
SeUlng Outr^ht 

Legal Forme for 


Sclll(4 the Patented Article 
fttdnthgt Abroad 
MvertUlng and Publicity 
How to Capital 
Trademarks and Patents 
Infringement 
Invennim ae a Profestion 
Twenty Don’t! for Inventore 
The Queetlons Inventore Aek 
Inventore 


$2.6S Postpaid 
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elf^ months’ experimental plant operation, 
during which time 6000 Idlogramg o< do^ 
Inft blankets, rugi, et cetera, were dryw 
cleaned.” 


Non-Toxic Gotton-aeed Meal 
pOTTON-SEED meal hu a high nu- 
^ trlUve value when ueed ae a etock 
feed, but unfortunately it containe a ma- 
terial, called gosaypol, which haa a deleteri- 
OUB effect upon animals to which it Is fed. 
This conatituent of cottonnKod meal la 
deddedly toxic and very difficult to re- 
move. A recent investigation by Willia D. 
Gallup at the Oklahoma Experiment Sta- 
tion haa shown that steaming either the 
seeds or the meal for a longer period than ia 
customary in oil mills destroys this toxic 
prlndple and yields a feed of high ^ndue. 
Thia diacovery opens the way for a much 
larger use of cotton-aeed meal than haa 
heretdore been practicable. 


American Poeslbilitlea in 
Growing Rubber 

A MBRICA’S dependence on foreign 
Bources for necessary raw materials is 
frequently emphasised. Perhaps the most 
important of these is rubber. Mr. Samud 
Wierman, in commenting on thia situation 
in Induetrial and Engineering Chemietry, 
points out that there are many latent poesi- 
’lilities of American independence ao far as 
ubber ia concerned in tropical America. 
He goes on to say: 

“One is impressed with the fact that in 
tropical America are vast areas of land with 
suitable eoU and climatic conditione for 
the growth of all tropical products re- 
quired by the United Statee. Much of this 
land ie north of Panama and but a com- 
paratively short haul from our centers of 
industrial activity. All these areas are 
capable of being connected with the exist- 
ing railroad systems without prohibitive 
cost. 

"The principal objection against devdop- 
ment of these areas seems to be the high 
price and scarcity of labor. But is thLi 
such an overwhelming handicap aa to 
Jeopardise our supply of esaential raw ma- 
terials in time of national streea? Obvi- 
. jsly, one cannot expect to find hi any part 
of the world vast areas of available land 
and also an abundant population. If the 
population is there, then the land is oc- 
cupid by it. In Malaya the labor for the 
rubber ^antationa is imported from British 
India, at least five days’ aea Journey dis- 
tant. In Sumatra the labor for the planta- 
tions ia imported from the thickly populated 
Island of Java. In neither place has much 
succees attended the efforts to colonise a 
resident labor force. 

“la not this difficulty of labor unduly 
streeeed? Cannot much if not all, of it be 
overcome by organisation and Intdllgent 
direction? Today, rice, the food of Ori- 
ental coollea, ia being shipped from Cali- 
fomia to the Orient with the coat of a 80- 
day sea haul added to it 

“For good or ill, the destiny of our nel|^ 
bora to the south of us la bound up with 
the United Statea. Inatead of sebding 
miUiona of ckdlan aeroM aeas tar the 
development of foteign eoantrtea. Why not 
direct this ereativa font to out American 
neighbors and hdp bring to t|wm inuaperity 
by aaditing them to dsvtiop thtir we^ of 
natural reaoureet while at the same time 
inturing outmItw agalmt any fotenuption 
of sup^ka of raw materials.” 
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Applied Sdenee for the Amateur 
(ConHiuudfnm page 448) 
heated, can be made to form various shapes. 
BambM eomes In poles. These may be 
obtained either as poles or as rug poles. 
Hardware and sporting stores usually 
carry the former, and the local carpet 
merchant would probably have the latter. 
A discarded porch screen may be found to 
be made of bamboo. A few lumber yards 
carry this wood. 

Balsa wood is extremely useful in the 
building of the liner grades of models be- 
cause it is very light and can be easily 
worked. Phydcally speaking, it is lifter 
than cork and one-half as strong as spruce. 
It has practically po grain. This wood is 
not at all common. Should the model 
maker be near a flying fleld, he may be 
able to obtain some from the men there. 
Balsa wood may also be purchased in 
pieces 40 inches long, 6 inches wide and 
2 inches thick for 7S cents each. It should 
be emphasised that balsa wood can be 
properly cut only by the sharpest tools and 
the strips from the saw should be lightly 
sanded with sand paper. 

Metal is used for several of the model 
aircraft fittings. Small nails are used for 
propeller bearings on the light models. 
These are hammered into shape as will be 
explained In a near future article. Other 
fittings arc made from small piano wire, 
which is obtainable at music and hard- 
ware stores. Sites number 10 and 16 
used, and a coil of each will provide mi 
fittings. It Is suggested that the exc 
tives purchase this wire in coils from 
which the boys can secure pieces. Be- 
cause this wire is so hard, it ran he cut 
only by very strong pliers or special 
wire euttera. These special tools 
perhaps be borrowed. Should plan 
^ unobtainable, domestic wire articles can 
serve as substitutes. Paper clips and hair 
pins will do for the smaller fittings, 
where stiff wire is needed, as in the pro- 
peller shafta, hat pins are useful. Ten- 
cent stores usually handle these articles. 
In order to reduce friction between the 
propeliers and their bearings, small washei 
are used between. These are number 14 
washers, procurable at any hardware store. 
Dress span^es also make excellent washer 
and are smaller than the ones just men- 
tioned. Spangles are a notion store prod- 
uct. These are very cheap; ten cents will 
buy enough for a dosen models. 

Occasionaily One steel wire about number 
82 will come in handy for binding small 
pieces of wood and fittings together. Hard- 
ware stores carry this. In the scale models, 
fittinp for holding struts, etc., are often 
made out of pieces of metal tubing. This 
can be procured in the larger h^ware 
stores, and often scrape are obtainable in 
garages. On scale ino^ and occasionally 
on s^ntifio models, metal can be soldered 
together to produce strong Joints. This 
method, because of its weight is, however, 
seldom employed. If the model maker 
does not already know how to solder, he 
will find tills ability occasionally useful. 
If dlffleulty Is expe^eed, he should be 
reminded that good soldering depends on 
having the artitteto be joined tiunroughly 
dgan and having the soidBring eoppera 
. wen c overe d with sbldst bdon applying 
tham ta the metal A stdtabls Kdderlng 
paate abonld h# api^led to tiia artides to be 
fhtaeiMd bdoft th<^ are tottehed by the 

hi modsi oonstruetloo 





Motoriita 
~tttinc Autowiiiic 


3ur ipsre . . . with Power- 
cel Autowlock. Both 
-nsdc of Yellow Strand. 
Aik your acoetiory dealer. 


Handling 
Heavy Loads 

The present quick, efficient methods of 
handling heavy loads owe much to wire 
loix*; for in nothing else is sufficient strength 
... licely combined with flexibility and small 
d 

rope, equal in strength to 1-inch 
Yellow Strand Wire Rope, would be 
inches in diameter. 

The Broderick & Bascom Rope Co., manu- 
facturers of Yellow Strand, were pioneers in 
the industry. All the wire for their famous 
brand is drawn to their own specifications, 
from Sheffield Steel. 

A strand of yellow distinguishes Yellow 
Strand in appearance; economy distin- 
guishes it in service. 

This company also makes all standard 
grades of wire rope for all purposes. 

BRODERICK & BASCOM ROPE CO. 

841 North Fbat Street, St. Louis, Mo. 


Strand 

WIRE ROPE - 
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Bridges'-^Apartments>-^(md NICHOLSON Files 


It wu recently predicted that 
city oongeation would eventu< 
ally force architects to use the 
upper structure of tttidges for 
apartments. 

When the time comes to build 
these s^partments, NICHOLSON 
Files will be just as use* 
fill as they are in the 
building trades today. 

NICHOLSON riLC COMPANY ti 


Made in the largest plant of its 
kind, these files are fitted for 
hundreds of Jobs throui^out 
industry and me home. 

The Industrial uses are well 
known to mechanics. Home 
uses are described in booklet 
"FUes and What Th^ WiU Do 
For You.” Copy s^ without 
obligation. 


40L80N PI LC COMPANY ti PROVIOCNCC, R. I., U.l 

FILE FOR EVERY PURPOSE 


PATENTS 

TRADE-M^^lKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

AmciiimI rim m mKk At SdtM/ic Amritm 
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Boob and Information on Patents and Trade>Marb by Request. 
Associates u AU Foreign Countries. 


oeenrs most prondnently in the wing covsn 
ing. Many model makers use China silk 
for this purpose. Practically all no^ 
stores carry thb and it retails at about a 
dollar a yi^. Most models require about 
a quarter of a yard. For the very li|^t 
scientific models, thin paper is used for 
wing covering. This may be either Jkp- 
anese tissue paper which can be purchas^ 
from Oriental shops such as Chinese and 
Japanese curio establishments, or rice paper 
may be need, Rice paper is used by 
draughtsmen lor tracing and can be pur- 
chased from draughting supply bouses. 

The price for a sheet about a yard square 
is 16 cents. One sheet will cover about 
three models. Another fabric employed for 
covering wings is gold-beater skin. This 
is an animal product obtained from the 
lining of a cow’s stomach and is very 
thin and light. 

• The usual source of power in model air- 
planes is rubber. This is used in unbroken 
lengths which have a cross section of about 
one-eighth by one sixty-fourth inch. This 

ibber thread costs about a cent a foot. 

lould some model makers prefer to use a 
substitute, rubber bands can be linked to- 
gether like a chain to produce the detdred 
amount of rubber. Silk thread, size A, is 
used for binding the parts of models to- 
gether. All notion stores carry this. To 
prevent the hooks from cutting the rubber 
thread motora, many model makers use a 
small piece of rubber tubing over the hook. 
The variety used is known as spectacle 
tubing and is handled by opticians snd 
rubber supply houses. An excellent sub- 
stitute is obtained by using tiie rubber 
covering of small telephone wbe. This 
may be pulled off of the electric wire 
and similarly placed over the model hook. 
A half inch length is sufficient for each 
hook. 

Liquids in model construction are used 

1 two forms, namely, as adhesivee and aa 
wing coating preparations. The most 
suitable adhesive for model construction is 
. cement known as “ambroid.” This has 
the advantage of being water proof, quick 
drying, and extremely tenacious. It may 
be purchased from hardware stores and 
from stores which sell supplies for boats, 
nercial airplane “dope" and banana 
'hlch latter is sold by drug stores, are 
us^ for fastening the fabric to the wing 
trames. The “dope” is obtainable from 

immerclal airplane eupply houses. 

Wing covering preparation ia used par- 
ticularly on silk covert wings to strengthen 
the fabric, make it air tit^t, to reduce 
surface friction, and to ti^ten It upon 
the frame. Colodion obtainable from the 
drug stores, can be substituted. A solu- 
tion of strips of celluloid diaeolved in 
banana oil makes a good wing preparation. 
Airplane “dope,” which is used on the large 
machinee, can be used alao on models, 
but It should be diluted for model use. 
The solvent for airplane "dope” is the 
chemical acetone which all drug stores 
sen at about thirty centa a pint. 

The above mentioned materials can be 
used to prdduce all airplane parts, but oc- 
casionally pieces of toys and other meehan- 
lama are found that will land themadvas to 
modd airplane eonstruetion. For instance, 
wheds tor scale model airplanes «sn be 
obtained on ten-cent store toy inqpms. 
Little tsn-cent store celluloid canoes hsTS 
been used lucesaafuUy as floats for hydro- 
plsne modds. Irnttstian. radistois for 
the fioat of acids mofob oaa be btdtt 
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Learning To Use Our Wings 

(Continued from page 444) 

Theee ghlpt constitute somewhat of a 
jump from accepted practice and must be 
considered as hishly experimental. 

Before and After 

T he Reed one-piece duralumin propel- 
lers have participated in the securing 
of many airplane records and trophies. For 
example, the successful Schneider Cup 
- Racers for 1923, 1926 and 1926 were all 
equipped with this typo of propeller. It, 
of course, was used again in this season’s 
Schneider Cup Race held in Venice. The 
metal propeller suitably designed can em- 
ploy with safety an airfoil section much 
thinner and more efficient than that poeal- 
ble in a wooden propeller. Moreover, in 



Top; Fsirey-Reed duralumin pro- 
pefler after crash. Bottom: The 
same propeller In perfect shape 
after It has undei^one repair 

ease of a crash or a bad landing in which 
the plane noses over, the duralumin pro- 
peller can almost always be salvaged. The 
“before and after” photographs appended 
are illuminating. Here we have a Fairey- 
Reed propeller, bent out of working shape 
by a crash, assuming after repair (by simple 
msehanieal manipulation), a perfe^y me- 
chanical and workmanlike appearance. 


Noise 

AT a conference of the National Advisory 
Committee on Aeronautics, and also at 
a meeting of the Royal Aeronautical So- 
ciety, the question of noise was stressed as 
all important in commercial aircraft. We 
will quote the remarks of a speaker at the 
London session: 

“1 recently had the experience of flying 
in both the Hanpttead and the Argoty (two 
big three-engined passenger planes used by 
the British Imperial Airways) and would 
say definitely that neither can offer the com- 
fort one geta in an old Ford. As for the 
noise, I made every possible use of the cot- 
ton wool so thoughtfully provided, but that 

did little good Furthermore, there 

is an en^e attached to the nose ot the 
machine and one on either aide ot the body. 
The one on the nose makes you aware of its 
presence by the vibrations it transmits to 
the passenger cabin, and especially if there 
should be any irtegularittss in the &ing 
od^cySndecs. 
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Use Plyloek 
Panels 


_ — irg^,M large M48by96 
iochetm 3 >pIt and 36t796in^eain5> 
idy. yi' to K'tUck. Ideal where wide 
wldai in proportion to length la desired. 

Boll' op of the finest 
9M Vfifi|l DouriM fi, veneetf. 
More homogeneous man solid wood. 
Sttonm tough and permanent. Wldiout 
eioetm weight It rivals in 


Econo mi cal 

penslve«costlngUtdemorethanthe ordi> 
nary wt^ suhstitutes. Laminated eon. 
stnictkm speeds work, eliminates split- 
tingduetoshrinhingand swell* 
reinfiirceinent unnecessary— 

^ sosts. Write tat ii ^ 

UPichtrtd Story of Plyb^ 
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Figure I 


“In my opinion the englnea should not 
be attached to the body, but placed on the 

wings The noise is far too great 

with them placed aa they are, and it would 
appear that a better position for them 
would be near the trailing edges of the 



■fs 

Figure 2- 

wings, because then the noise would be 
l>ehind the passengers.'’ 

We are heartily in sympathy with these 
remarks. Other lines of attack in diminish- 
ing noise are, possibly: deadening the 
noise of exhaust by suitable mufflers; 
geared-down, alow running propellers, with 




they must keep at least 300 feet apart. 

In crossing paths, the aircraft which has. 
the other on its rig^t side must keep 
out of the way. Accordingly, aa in Figure 
2, A must keep out of B't way. The 
nearest it may approach is 800 feet from B. 
If there is suffleient space, A may aimj^ 
follow the course AA which will bring it 
back of B, which will by that time have 
proceeded to B. 

If two aircraft are approaching head-on, 
each must alter its course to the right, 
so that each may pass to the left of the 
other, and so that the two aircraft may be 
300 feet apart, as indicated in Figure 8. 

In Figure 4, B, which is approaching A at 
an angle of less than 70 degrees, is add to 
be the overtaking aircraft, and must keep 
clear by altering its course to the right 
as shoam in the diagram, and md in the 
vertical plane. 

A similar rule applies when overtaking 
slower craft. 

Other rules provide for a minimum alti- 
tude of 1000 feet above a city; a minimum 
altitude of 500 feet when flying croee- 
country; no acrobatics over congested 
areas; no flying under 1000 feet over an 




Figurs 3 

gean which do not contribute noise (per- open-air assemblage such aa a football game, 
hapi an impoasIblUty); poasengn- cabins. Landing rules are drawn up with similar 
with noise insulating material, such as logic and clarity. Thus a landing plans 
cork, air-spaoss, St cetera, and the mounting 
of tiw 'passanger cabin te relation to the 
rest of the machine in such a fashion that 
noise is not tranmitted to the cabin. 

. Hoke of the Air 

'T'HB Aeronai^aB Branch of the De- 
^ portment of Commerce has not oily \ 

prooheed sane admirable Air Traffic Rules, \ 

but in a i^edal bulletin has riiown some \ 

eicdtant and easily undmvtood Olustra- 
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hu the right of way over planes moving 
over the ground or taking off. When 
landing or maneuvering in preparation for 
landing, the plane at the greater height 
must be responsible for avoiding the air- 
plane at the lower height. 


An Unparalleled Record 

T he Western Air Express, operating an 
airline between Los Angeles and Salt 
Lake City has gained an enviable reputa- 
tion for sound financial and oi>erational 
management. Its staff of pilots is also un- 
surpassed. One of this staff, Captain 
Maurice Graham, has just made a wonder- 



Captaln Graham, who has made a 
remarkable aviation record 


ful record. In 13 months service with this 
company, from April 17, 1926 to May 17, 
1927, he haa fiown 125,000 miles. During 
this time, Graham has never been forced 
down by mechanical trouble or weather 
conditions, has never defaulted a trip 
and never failed to start on scheduled time. 
He is to be nominated for the Clifford B. 
Harmon trophy given for a signal achieve- 


Municipal Airports in the West 

T hat the city airport should be a 
municipal undertaking is a widely 
accepted riew. The expenditures involved 
in the construction of municipal airports are 
large however and the return for many 
years is problematical. Municipalities for 
many years have been none too eager to add 
such projects to their responsibilities. It is 
therefore gratifying to read that there is 
immense activity on the Pacific Coast. 

Portland has almost completed a 1,260, 
000 dollar airport; San Francisco has spent 
nearly 100,000 dollam in improving a tem- 
porary field, and contemplates a permanent 
field to cost 1,000,000 dollars; Oakland has 
committed itself to an expenditiu« of 
660,000 dollars; Sants Monica haa spent 
860,000 dollars for a site; San Diego has 
plans involving 800,000 dollars; and Los 
Angeles plans to invest 3,600,000 dollars, 
We have received a typical letter from 
Stockton’s Chamber of Commerce, boost- 
ing the municipal field with runways of 
40M feet, the ideal flying climate, and the 
fact that fifty airplanes visited the 177- 
aere field of this city at its dedication. 

It is to be hop^ that the city fatto of 
New York win follow this examine. 



he World's Greatest Trudt Makers 
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! Accessibility 


use DAYTON STEEL WHEELS 

T llli money-earning truck is the moving truck. Un- 
necessary delay cuts profits. 

Dayton Steel Wheels save time. They are easily ac- 
cessible. Any part of the wheel can be instantly reached 
with the bands. All rim clamps and tire valves are quickly 
removed. Grease cups arc filled — chains put on from the 
outside of the wheel— easily and quickly. 

Tires are readily mounted and removed, and the wheel 
may be conveniently mounted on and removed from the 
axle. 

45 PATENTS OWNED BY DAYTON 



Evcr>' major improvement ir steel wheels has come first in Dayton Steel 
Wheels. Dayton was the first to patent and pioneer integral hub whecl- 
Not less than 45 patents are owned by lhe_ Dayton Steel Foundry Compan 
covering both design and meth jds of making holiow-spoke steel wheela. 

DtUvtriet an timely and itaady 
THE DAYTON STEEL FOUNDRY COMPANY, Dayton, Ohio. 
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CINCTE the publication, a year and a 
^ haU ago, of the ScraKTmo AmBiCAM 
instruction book “Amateur Telescope Mak- 
ing,” one amateur, Mr. H. L. Bogert, a 
real eetate broker of 10 Adelaide Street, 
East, Toronto, Ontario, has actually made 
his fourth reflecting telescope. Three of 
his jobs are shown in an illustration re- 
produced in these columns; his first wss 
described on page 378 of the September, 
1926, issue, his enthusiasm and his 
evident success we take this opportunity 
to congratulate this enthusiastic amateur 
worker on his achievement. It takes some 
little penistence and dogged "itick-to-it- 
iveness" to complete four reflecting tele- 
scopes in one year. And, u bia letter in- 
dicates, Mr. Rog^a hi not through yet— 
be plans to make still another telescope. 
Who is there among our amateurs who 
can come forward with a comparable rec- 
ord? Mr. Rogera’ letter follows: 

I enclose two photographs of a very 
successful telescope wmcb I have 
made — my fourth, embodying the 
results of experience gained In making 
the first three mounts. This mount 


a made in about six weeks’ spare 


for a frittid, 1 decided that I would 
in(»rporate some improvements-'-^ 
result of experience— In another tol»- 
scope, using the lap- 
8-ineh telescopes fo 
lum. The photogra 
tail to a conaiderabiB c«Huik 
The tube is 24-gaw hard rolled 
brass with IMnch relmorcing bands 
at ends and cradle. The eye-piece 
tube carries a helical alot and slides 
in an outside tube through which a 
pin projects, giving a nice range for 
foeumnj. The mounting is scMwed 
to a ah^ braes base let into tU mhv- 
acope, giving a very rigid bearing. > 
You win notice a very convement 
finder made of 2^-inch brass robe 
with an opera-|^aao| lens at bbjoct 
glass, and microscope eye-piece of 
about one inch equivalent fpcal 
length. Both telescope and finder 
have total reflecting prisma instead 
of sQvered flats, there being a notice- 
able improvement on this account. 

The mount is made of two ordingry 
brass tees with brass and iron pi^g 
for axes and bearing tubes. The 
stand is made of 8-in^ poliahed bi^ 




prodae i wptnmii s ldp Ip tiMir trim, chorcat doajMmSirm^ 
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tubing, with an aluminum piiton let 
into each end aa filling blocha. This 
makea an exceptionally firm and good 


motion on both axes. There u a plate- 
to-plate friction on the polar axia— 
the upper one fixed and the lover 
slow motion plate fioating. These 
plates are held together by a split 
tubular washer on the end of the 
equatorial axis, sprung spirally, which 
gives an adjustable end thrust through 
a nut on the end of the eciuatorial 
shaft. On the declination axis friction 
is provided through a drum fastened 
to the floating slow motion piste out- 
side of which is sprung a split 
inch tube, which fn turn is fasten^ 
to the axis. The lead weight is cast 
around a H-Inch steel rod which slides 
in the tubular axis. The telescope 
tube is revolvable in its bearings. 
This is a very convenient feature. 



n|H BIG PROFITS 

Lollpl in your own bnsineso 

Mo OompeiHloni 

Be an exclusive Nestler operator and make money. Modern adentUle 
Neatler Proccas makes old tires aa good aa new. Saves car owners 
ONE-HALF their tire bills. Big demand for Nestler service everywhere. 


^ others. They start and quit work when the 
whistle blows. Their biggest ambition is to 


Other men know the thrill of being their own 
boss. The profits they make belong to them- 
selves, not to an employer. Their hours are 
their own. There are no dull moments in their 
days. They enjoy life to the full! 


What the Neetler Riibber 
Fnelaig Proeeee It 

The Ncitler Rubber Kunlns ProccM it the only 
modern, sclt-iitlhc metlUMl uC rcpnlrins snd re- 
trrariini aulumoblle tire«. A Neitlerlied tire 
will give aa much mileage aa a new one, at 
ONE-HAtK the cost to the owner, and at a sub- 
ttantlal proSt to the Nestler operator. There are 
hundreds of busy, money-making Nestler stations 


' the world, with no compotltiei^ 
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bank fires 
at 9 P.M. 
...have hot 
radiators at 12 



More comfort 
for less fuel 


^NE limple clunfit (replacing the air-veniing 
Vr valvea on }'our (team ratliaton with Hoff- 
man No. 2 Vacuum Valvet) can give you amaz- 
ing new comfort. Hot radiatora 3 noura (not 
30 minutea) after Area are banked. Steam in IS 
minutea (not an hour). You can bank the fire 
after dinner and atill have a warm houac at bed 
time. You can alecp of an hour longer 
morninga, yet get up (team by the aanc hour. 
And, you cut fuel billa H. 

By thia aaving, you earn 50% to 6S% on your 
inveatment in Hoffman No. 2 Vacuum Valvea— 
the fira year. By the lecond, your investment ia 
back— plus a profit. _ Every year, after thia, 
you make yourielf a gift of approximately fJi a 
radiator for each o- ■ '■ — 

SEND FOR BOOK. Like any inveatment, 
thia one ia worth itudyiiig. For complete 
facts (explaining the clever ! tion which 

makes this amazing comfort and furl i. „ 

possible) send for an illustrated book, “How 
to Lock Out AIR— t/ie heal thief’. Juat write 
ume and address on the edge of this ad 
nail to Huffman Spedalty Ca, Inc., 
T4, 25 West 4Stli Street, New York, 


\ 

K- 


Hot radiators 3 hours 
(•sjawMw) after banking 
15 minutes tmeaaM 
-to get up steam 
...Jarf^Ussjud 


^FFMAN 

Vacuum. 

VAixm 


•iO t KM t A’li t K 1 0 A M 


I am itfll fttuinB any fortlMr mrk 
1 Um prola^bed IS-fnea Job, altiMtu)! 

• mMdng of itaeiemt tm appaBug 
■star otparknoM Rained on imaller 
moo. rott can beneve me i( will ba 
a atrai^t Newtonian with a prlam. 
There will be no Caaegrain or other 
ftmiiy atuS about It. 

H.L.Rogera. 

“Rolled Their Own“ 

|F you can not find the price of an air- 
plane and want one badly enougih, you 
can “roD your oant” aa a Iiat retort. 
Here la a letter about a man who did juat 
that and apperentiy did it aueecaafully: 
Editor, SonNTinc Ajuwicam: 

You aaked recently if any one hu 
ever put a Ford motor in an airplane. 
When ^ writer (iret came to 7n- 
' • — I, In ] 9 ig, he paaaed a 


inatgUinc. IlirBdt, w« hav* food 
raaaraato beUeve, b tha firat man in 
the world to fly an airplane wltti a 
Ford motor. 

F. H. MerahaU. 

Flredonia, Kanaea. 


geometrical problema may take joy 
in taciding the one outlined below. Kindly 
aend repliM direct to Idr. Melhaae. 

Editor, ScmNTiric Aukmgan: 

I am encloainf herewith a diagxr: 
illuatrating the latenihaped race track. 
Aa ahown thereon, the track eonaiiti 
of two tangente each 1760 feet in 


B railroad etation and aeeing 

an airplane tmdor conatruction inaide 

.. i — aintMi with tho 


feet lt_., 

6280 feef in length. 

The problem in laying out thb 
eourae um in finding the angle A and 
the radius R, iriiieh, lo far, 1 have 
been able to do only by the trial and 



A standard Ford motor 
that hae been rebuilt for 
uaeinenelrplane. A few 
minor alteratione were 
mede on the motor Itaelf. 
In thb p 

ahown h „ 

block, the propeller wee 
bolted directly to the 
crank-ehaft. In eome 
other models, reducing 
gears were employed 


houe^ in tte i 
end, being 

cloawandpi. 

I iLv weather. The radia- 
tor for cooling ta in the 
I front of the fuaeiage 



building it. He found that thb was 
the thiri or fourth machine Mr. Belt 
had bsdlt, using Ford motort in every 
one of them. 

The fifst ona wee an old styto 
puiher type which Mr. lAit 
built from the ground up, even to 
the tum-bueldae and proMler. The 
Ford wgitte and wme Ford whttlt 


ord mdoB a 
If . landing gW 
9 (fid nm nu 


j, of one L. 

Thb machine he 

•old to MeS of lola, Kanma, 
who flew it aa Ugh as 8000 faat, a 
motor baing the . motive power 

All machinee buOt by Bdt 

have had nothtog but Ford motm, 
although sotod were not directly eon- 
nected to the ihi^ but had rwud^ 
mv, to NUI vr— 


I submit the problem in the hope 
that some ot your readers, inatba- 
matically inclined, may be able to 
fumbh a aolution. 

John MUhaaa, 

876 VInoanto Avenue. 

Berkeley, CaUfomb. 


Jap 

UERE b a riiort letter from a Jwanam 
aehoblboy. Howmany of ua Yimkaaa 
will volunteer to compose aa good a latter 
in Japanese? 

Editor, Scnimpic Aubricam: 

Pbaae allow me to write a letter to 
yon to introduce. I know your name 
in the Scmmpio AnaucaN maga- 
uid yon an a praddeoFof you.. 

lonattme an at tha Departnoit Store 
in To^n^. At^UMf 1. found it' 
very » 
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in which the photopaph of Scientific 
ia very ueeiul for me. Always I was 
charmed with it. This time I should 
like to exchange the picture post-card 
and postage each other of American 
hoy and girl, but I don’t know how to 
exchange of it each other, so I should 
like to beg you, will }fou kindly to 
introduce forme whom liked to ex- 
change American boy and girl? So 
we will have exchanm the card and 
other thing each otner. If it was 
done so, how 1 was glad with it. 

Now I am going to middle school 
at night course. I have one friend 
of American boy we met him each 
other at the church every Sunday 
and we have spend rejoicing each 


At the end, I cannot understand so 
well in English. If there are any 
mistakes please you may give to 
understand. 


bear Sir 


Yours very truly, 
■T; Mori. 

c/o The Banks of Japan, Tokyo, Japan. 


To this we replied: 

Dear Mr. Mori: 

If wo were ‘‘American boy or girl” 
instead of a gray-haired, hard-boiled 
editor wo should like to exchange 
picture , post-cards with you. Some 
of our younger readers will want to 
correspond with you, we are sure. 
Do not apologise for your lack of 
understanciing of the English language. 
You write English far, far better than 
we shall ever be able to write Japanese. 



A pretty problem in mathematics 
la presented by the design of a klte- 
ahaped race track of the type shown 
above. The details of It are con- 
tained in a letter publUlied on the 
(VpoMte page 



Florshbim Shoes have the good, 
substantial dignity of the man of affairs. 
"Florsheim” — a famous name that numbers 
many famous names among its admirers. 

&4oSl Styles 

'elFLOlRSIHIEIIIMI SHOE 

for the Man Who Cares 

^AUns^ttmred by THE FLORSHEIM SHOE COMPANY Cktcajo 
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Amateur 

Telescope Making 

The one book that gives all the 
information needed to construct 
a reflecting telescope at home. 

Price S2M Postpaid 
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jOnrailete flits Dnmving 

your Ability 

to Btor Tbtni*.'^ Completfi the dinwSi 
atove in pea or pencil.. Write your name cukd 

^ sar to » T&iSW: 
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The 4 Keys 
to Science 


1 


Now b Your Opportunitv To 
Secure These Remarkable 
Books For Only One 
Dollar Ea^ 

The Nature of Man 

by GEORGE A. DORSEY. PH.D. 

A ludd, readable and stimulating account of Man and 
his actions and reactions as an individtial and in society 
by the author of “Why We Behave Like Human Beings.” 
Dr. Dorsey introduces the reader to the important known 
facts of human nature and to the biological hypotheses 
which help explain our life and behavior. 

Science of Today 
^ SIR OUVER LODGE. PH.D. 

“As a physicist Lodge is immensely satisfying, par- 
ticularly in his capacity of interpreter. He writes well 
and with authority and his gr^hic illustrations con- 
siderably enhance the work. The book is extremely 
suggestive in almost every paragraph; one's mental 
horizon is appreciably enlar^ after reading it.” — 
Benjamin Harrow, N. Y. Evening Post. 

The Age of the Earth 

by ARTHUR HOLMES. D. Sc.. A.R.S.C., F.G.S. 

A definite, informative introduction to geological ideas 
which traces in fascinating fashion the slow and natural 
progress of change in the structure of the earth. The 
problems of geological time, rocks as historical docu- 
ments, the i^bable birth of the Earth and its relation 
to astronomical history are all vividly and authorita- 
tively discussed. 

What Is the Atom? 
by E. N. DA C. ANDRADE, D.Sc., PH.D. 

This book is a masterly and concrete exposition of the 
hypothesis which “is to chemistry what bookkeeping 
and accountancy are to business.” Professor Andrade 
is to be congratulated on the singularly simple, definite 
and ^phic terms in which he explains the difficult 
and little-understood problem of the atomic theory. 
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■man pieeM of soda fountain rtram. 
Namerons other- ftams, auch u strasm- 


may be formed out ci “plaetie wood." 
Thia is a very uaeful product ohtainaUe 
at aome hardware itorea Thia material it 
something like putty and can be molded 
into any form but when herd it reeemblee 
wood and can be carved or painted. 


How to Make a Model Glider 
rvEFIMITION; A i^der is an aireraft 
^ which la heavier than air and haa no 
Inherent power plant. 

Appearance: A glider eoneiste of a 
frame end winga. Many gliders rsaembla 
ordinary airpluies without power planta 
but aome are radical in deelgn. 

Operation: A gUder ia launched from an 
eminence and movM through the air im- 
pelled by its initial starting impulae and 
by the attraction of gravity. A glider 
eoaata upon the air. In other wordi it 
combats the attraction of gravity with the 
support derived from its winga. Because 
a glider weighs more than the surrounding 
air it is always falling throu^ the air, 
but it may encounter a risbg current ol 
air which will lift it upward, or in stiE air 
it will coast at a descending angle, moving 
forward many feet, while it la failing one 
foot. The duration of a glide depends on 
the initial launching elevation and velocity, 
the buoyancy of the surrounding air, the 
construction of the glider itaelf, and the kind 
of ground over which the i^de ia made. 

Construction: Gliders are doeigned to 
move in one direction, namely, forward and 
slightly downward. Air conditions may 
cause them to depart from thia poaition, 
but the giider should be Inherently Btabl* 
and so dolgned that it will regain its correct 
attitude, otherwise it will rapidly lose ita 
elevation. The correct nose-down position 
is obtained in two ways; either by provide 
ing less lifting surface in front than in Gw 
rear, or by weighting down the noee atlghtly. 

An elementary ^der having the emaU 
wing in front can be made as foUowa; Pro- 
cure a piece of stiff thin cardboard or wood 
veneer ten inches long and five inches wide. 
Procure also a piece of wood one quarter 
inch square and one foot long^ two enudl 
rubber bands, and a piece of small stiff 
wire about two inches long. Cut from the 
cardboard or veneer two rectani^ one 
to be ten inches by two and one half inohes 
and the other to be six inches by one and 
three quartor inchea. These ere the wlngk 
Cut mother piece two bchee square and 
round off one comer of thie to form the 
rudder as ehown in the side view in the 
drawing. The same view also shows s 
wedge for devatlng the wing. This wedgt 
b msde by cutting oft one inch of the stick 
■nd eutt^ it in haU diagonally. The 
wlrt is bent into the diape shown for the 
hook and ta bound to the front of the lUek. 
In the rear of the stick, a lawwmt two 
bchea long b made and the rudder inserted 
and ^ued mr nailed b that cut Thewbia 
are eU^tiy curved as shown b tim am 
view and placed on the tf(br aniad- 
mately b the poaitioiu rium b . 

view. They are ssenred with ibbheeMM 
as shown b tbs dstaibd dnwbg b ^ 
‘^t haad^^ oomer< Thb eonpletsS' 

It'bliSsd hy »!»:<<> 
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oonitruct this, procure t crotch from a 
smsll tree limb and to the upper ends of the 
cro^ bind a one foot length of strip 
rubber, which may be obtained either 
by lintog up rubber bands or by cutting a 
strip from an old inner tube. To launch 
the glider, hold it by the rudder in the 
right hand with the sling held in the left 
hand. By stretching the rubijer and 
releasing the glider, it can be made to make 
long glides and may be adjusted to do 
several aerial maneuvers. 

In addition to constructing an efficient 
glider, you must learn how to launch it 
properly. Even the best glider will not 
perform well unless properly placed in the ' 
air. You should experiment with your 
glider and determine the most efficient; 
arrangement of the wings and weights. 
When this arrangement has been found, the i 
placement of each part should be carefully 
marked in order that the glider may Ik 
always placed in the most efficient condl- 1 
tion. The stipulations of contests with! 
these gliders should decree that the 
launching must not be above six feet 
from the floor. Because gliders are capable 
of going the greatest distance forward 
when their original elevation is the highest, 
every contestant should make sure that he 
has the maximum elevation of six feet 
from which to launch his glider. If the 
contestant be so short that he cannot reach 
this elevation, he should stand on a chair 
or some other object. A horizontally sus- 
pended string at the exact height of six 
feet would be a good means of indicating 
the proper elevation. In launching the 
glldera, it wlU be found that they will jicr- 
from the best when they are not thrust for- 
ward into the air but rather laid on the air 
with a gentle push inclining the nose slightly 
downward. It is remarkable what long 
glides can be obtained from an efficient 
aircraft. A reasonably good glider should 
be able to go forward twelve feet to every 
foot that it drops. 

Holder for Wire Solder 

A HOLDER for two thicknesses of ' 
solder, made as shown in the acc 
panying illustration, is a useful tool for 
repair ^op writes H. Moore in Maehit 
Many tinning and joint sweating join 
quire varying amounts of solder during the 
procedure of the work, and it is sometimes 
difficult to apply just the right amount 




GOOD TOOLS STOP WASTE 

Tardy production means avoidable waste. Waste due to 
tool failures can be eliminated by using Simonds Saws, 
Machine Knives and Files. 

SIMONDS SAW AND STEEL COMPANY 

•The Saw Makcn “ Fitchburg, Mass. 

Branch Siorct and Service Shore In Prinelliol CItIca 


Don’t Throw cAway Your 

SCIENTMC AMERICANS 



They are the most useful and most frequently reftned to collections ol reading 
matter in your home — if you have them. 

Inconvenient} Not at all. 'Fhe Scientific Ambiucan's new binder is ideal 
for hoUing any number of copies up to a full year's supply. Just open the maga- 
zine. lay it down on the binaer, snap one thin wire, and then you are — held se- 
curely, forever if you deiira, or removable in the fraction of a second. Open any 
magazine in the binder at any page, it lisa flat for comforuble reading. 

_ In tmtefui, marine blue, leather-like covers, tlw new Scientific^ Ameiucan 
binder is an ornament to any home or office. It is a valuable addition to your 
desk, bookaheif or study table. By a special arrangement with a leading manu- 
facturer, we are aUe to offer it to Scientific Ameeican readers for the nmaikable 
low price of $2. For 25 cents extra we will stamp your name on the cover in gold 
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There Is One Periodical 

to Keep You Up-to-Date 

Scientific articles that fascinate 
Completely coven the whde field of science 
Interesting as no work of fiction can be 
Edited by men with fingers cm the world's pulse 
Never a dull o' an unimportant page in it 
Told in plain, non-technical language 
Illustrated each month with 200 pictures 
Facts from the wwld’s leading authorities 
Inside stories of wondaful achievements 
Carries you on from where your education stopped 

Answen questions which arise daily 

More reading matter in a year than six 800*page books 

Enlarges your mental horizon 

Read by the world’s most prominent men 

Inspires original thinking along worth-while lines 

Called "the most important magazine published" 

America's scientific authority for 82 years 

No wide-awake man can do witiiout it 


Send in a subscription for a friend. It will be the 
friendliest thing you could do for him. Regular sub- 
scription price |4 per year. Use this coupon and get 
thirteen isstme for only $3.60. 


SCIENTIFIC AMERICAN % 

34 West 44th Street "S 

New York. N.Y. 

Send Scientific American to the addrew below 
for one year commencing January. I understand I wfll 
also receive the December, 1927, number free. Check or 
money order tor $3.60 is enclosed. 


This coupon is good for .fifty cents in part payment tor one year’s nbserlptlm. 
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Im two lixM of solder are UMd. If a small 
quantity Is requii^, the thin wire A is 
applied to the work, and if a larger quan- 
tity is needed, the thick solder at R ie ap- 
1 ^^ by turning the holder. 

To make the tool shown, a collar C of 
suitable sixe is obtained, and a hole large 
•Dough to fit the largo size solder is drilled 
t^ugh the collar. Then at right angles to 


The Heavens 

By PROF. HENRY NC 


the^first hole is drilled a smaller hole which 
is tapped to receive the threaded end of 
the short rod D. The wooden handle is 
driven on a tang ground on the projecting 
end of rod D. The thick piece of solder B 
is passed through the drilled holes, and the 
thin piece A through the bore of the collar. 
By screwing rod D into the collar, both 
pieces of solder are secured in place. 


in November 

IRIS RUSSELL, Pb.D. 



NIGHT SKY: NOVEMBER AND DECEMBER 


The Heavens 

A S our map shows, the finest part of the 
sky is in the east and southeast, where 
we find the Giant and Little Dogs low down, 
Oiluii and Gemini, the Twins, about 
them; and Taurus and Auriga higher still. 
Perseus and Andromeda are nearly over- 
head, Pegasus high in the west, Cygnus 
and Lyra in the northwest, Cassiopeia and 
Cepheus high In the north and the Bears 
and Draco the Dragon, below them. Erlda- 
nus and Cetus occupy the dull region in 
the South. 

The Planets 

Mercury is an evening star until the 10th, 
and a morning star after that date. He 
may be seen just before dawn toward the , 
end of the month. Observers in the 
Eastern Hemisphere will have a much 
mote Intereeting chance to behold him on 
the 10th when he transits across the sun's 
disk almost centrally, taking more than 
five hours to croee it He enters upon the 
son at 10K)2 P, u. on the 9th (by Eastern 
Stsndard Time) and Uavee it at 3:29 
A. IL on the lOth, to that the' Amwican 
snntinent ia turned away from the sun 


during the whole of the interesting transit. 

Venus is a morning star and is at her 
greatest apparent dirtance from the sun 
on the 21st. At this time she rises about 
2:80 A. M., and she is extremely con- 
spicuous all through the **• 

Mars ia a morning star very close to the 
sun, and practic^y invisible. 

Jupiter is due south at 9:00 P. M. when 
the month begins, and at 7K10 P. U. when 
it closes, and is prominent all the evening. 

Saturn is an evening star visible just 
after dark early in the month, but lost in 
the tudllght before its elos.. 

Uranus is not far from Jupiter, and ob- 
servable in the evening. 

Neptune is in quadrature on the 22nd, 
and can be obser^ in the morning. 

The moon ia in her first quarter at 
10.-00 A. u, on the 2nd, full at 2:00 a. u. 
on the 9th, in her last quarter at ldKl]|A. u. 
on the 16th, and new at 5 A. M. on the 
24th. She is nearest the Earth on the 
12th, and farthest off on the 2l8t. Durihg 
the month she is In conjunctiem with 
Jupiter and Drsnus on the 6th, Neptune 
on the 16th, Venus on the 19th, Mercury 
on the 22nd, Mars on the 23rd, and Saturn 
on the 26th. . 



Makes A Good 
Machine Better 


F reedom from vibration 
in a motor driven device 
means longer life, less servic- 
ing, greater sati.sfactlon to the 
user, larger and easier sales. 
These advantages can be 
secured by equipping motor 
driven machines with Dumore 
dynamically balanced motors. 

This inbuilt feature is se- 
cured by the use of a specially 
designed machine which en- 
ables our skilled operators to 
detect and remove all un- 
balanced weight from every 
point where it exists in a 
motor armature. Consequent- 
ly, there is no vibration in 
Dumore motors, the bearings 
stand up, noise is eliminated, 
the motors last longer with- 
out requiring costly repairs or 
service attention. 

Dynamic balance of the 
motor is responsible for the 
excellent reputation enjoyed 
by Dumore precision grinders 
and other tools. The building 
of Dumore motors for other 
manufacturers is the fastest 
growing part of our business. 

Investigate the possibilities 
of dynamically balanced mo- 
tors as applied to your pro- 
duct. Let our engineers ex- 
plain the sales advantages add- 
ed by Dumore motors. Write 

D umor e 

Dynamically Balanced 
Universal Motors 
WISCONSIN ELECTRIC C0.» 

48 Sixteenth. St., Racine. Wla 




OUR CHOICE 
OF RECENT BOOKS 


Science: 

Leading and Misleading 

By Arthur Lynch 

A rather tut but not venomous attnck, chiefly 
against shams in modern science. Many sdentists 
of third and fourth rate follow the leader, blindly, 
like sheepi Thus there are styles in sdentifle 
thought— sometimea fads (any true scientist 
knows this). However, this is not one of the recent 
crop of bitter, provoldng books written by anti- 
science cranks, but was written by a sdent^ who 
knows, from an inside point of view. Sweeping 
the whole field— mathematics, relativity, physics, 
chemistry, biology, psychology, me^dne — he 
places a heavy hand on some existing sore spots 
and wiggles it sometimes rather ungently. ^h 
the professional sdentist (genuine) and the in- 
telligent layman who keeps up with sdence and 
knows who the proponents of the leading theoriee 
are, will find this work of criticism well worth 
pondering, 

E. P. Dutton & Company. 18.16 Postpaid. 

General Chemistry 

By T. P. McCutchton, Prof. Inorganic Chamistry, 
Univ. Pemuyfiwtia. H. Seltx, Attt. Prof. Physical 
Chemistry, Camegle Institute 

A treatment in two divisions. First, a condse 
and orderly summary of chemical facts emphasis- 
ing the natural groupings and relationships under 
the Periodic Law. Second, the essentials of 
theoretical chemistry each complete and free 
from irrelevant mat^. 

D. Van Nostrand Co. 18.66 Postpaid. 


Acetate Silk and Its Dyes 

By C. £. MuUin 

Of special interest to all users of oelluloee 
acetate and acetate dlk as well as dyestuffs and 
dyeing. This latter portion of the book deals with 
several classes of dyestuffs which hardly receive 
mention in any othu book In', iny Isngoace. 
Patent abstracts give invaluable aid to tM re- 
search worker, along the Unes of the rayons or 
dyestuffs. 

JA Van Nostrand Co. $6.20 Postpaid. 


Modern Electrical Illumination 

By C. Sylvester, T. B. Ritchie 

A complete treatise on almost every form of 
oommerdal, industrial and sodal illumination. 
Lighting designs and examples of good and bad 
systems are shown with advice as to why and how 
certain methods will give superior results. Abun- 
dantly illustrated. A splendid example of meri- 
torious book-work. 

Longmans Green & Company. $15.00 Postpaid. 

History of the 
Explosive Industry 

By A. P. Van GOder, H. Schlatter 

This is not a text-book of manufacture, though 
technical development is treated somewhat in de- 
tail, it is a running narrative obtained through 
interviews and coirespondence, research in colonial 
archives and those of the powder companies and 
a digest of the most important credited data that 
can be obtained. A much needed and important 
contribution. 

Columbia University Press. $10.62 Postpaid. 


Modern Automobile Painting 

By M. J. Pearce 

The literature on this subject is very meagre 
indeed. More progress has bMn made in automo- 
bile painting in the last few years than during any 
similar period in the industry. This book will 
therefore be a most helpful guide to anyone in- 
terested in motor car finises. 

David McKay Company. $8.16 Postpaid. 


Statesman’s Year Book 

M. Bpstein, Editor 

The sixty-fourth issue of this eompendium of 
statistics for all the countries of the world. In- 
valuable as a reference wherever accuracy of fact 
b of first importance, as the revisions have in- 
duded the latest detaib with regard to poUtiral 
divisions and data? 

Hie Macmillan Company. $7.70 Postpaid. 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and 
Owners of Trademark Rights 

CONDUCTED BY MILTON WRIGHT 


The Stillaon Wrench Case 

I F : isn’t an Eastman it isn't a kudak.” 
lio manufacturer save Chesebrough 
may use the term “vaseline” for his petro- 
leum Jelly. None but the Celluloid Com- 
pany may call its product "celluloid.” Any- 
body, however, may now make wrenches 
and call them "Stillaon.” 

Although the Walworth Company is the 
originial manufacturer of the famous Still- 
son wrenches, although it is the only manu- 
facturer ever authorized by Daniel Stillaon, 
the inventor, although it has manufactured 
wrenches called Stillaon constantly since 
1869, under the trademark “Stillson,” and 
although its trademark has been registered 
in the Patent Office for the last 21 years, 
the United States Circuit Court of Appeals 
for the First Circuit proclaims the word 
not properly registrable and cancels the 
Walworth's registration on the ground 
that it was obtained in 1906 by misrepre- 
sentation and fraud. 

The decision afRrma the lower court’s 
decision in the suit for infringement brought 
by the Walworth Company against the 
Moore Drop Forging Company. Among 
other things the court says: 

"In October, 1904, the defendant began 
the manufacture of the Stillson wrench 
on a large scale. Over 1000 such wrenches 
were shipped prior to February 16, 1906, 
pii -ked ‘Stillson Wrench Made by Moore 
Di ip Forging Company, Springfield, Mass., 
U. S. A.’ Defendant continued its busi- 
ness uninterruptedly and without protest 
from the plaintiff until this suit was filed 
(without prior notice to the defendant) 
on May 6, 1926. Evidence indicates that 
the defendant has manufactured and sold 
6,000,000 of such Stillson wrenches during 
this period of about 21 years, involving 
a buriness of about 4,000,000 dollars. 

"The court below, in an oral opinion, 
delivered apparently at the close of the 
trial, held that Stillson as applied to the 
wrench when the plaintiff began to manu- 
facture it under the Stillson patent was 
purely a descriptive word indicating the 
construction of the wrench; that, while the 
registration was prima fiuie evidence that 
the word had attained a secondary meaning 
as indicating a wrench made by the plain- 
tiff, it was still a question of fact as to 
whether the prina fade case made by 
registoation was overthrown by the other 
evidence in the case. The court held that 
it was 'so overthrown,’ and that, on all the 
evidence, the word Stillson was never used 
by the pUintiff as a trademark. That 
court also held that even if there were a 
trademark, the defendant had not infringed 
aa the evidence ahowed that all the 
wrenches put out by the defendant were 
marked ‘Stillson Wrench Made by Moore 
Drop Forging Company.’ 

"The court below found, ' on all the 
evidenpe, that the plaintiff was not the 
exehistve uswr of the wwd Stillson as 
gpplied to wtendMi at the time when it 


applied for the trademark upon which this 
suit is based, and that on this additional 
ground the registration was fraudulently 
obtained by the plaintiff: he, therefore, sus- 
tained the counteivclaim; dismissed the 
bill with costa; and referred the case to a 
special master to state the damages (which 
he finds to be substantial) suffered by the 
defendant by reason of the fraudulently 
obtained registration. 

"It is too plain for argument that these 
findings are fully supported by evidence, 
practically uncontradicted and unmodified.” 


Clainu May Be Too Broad 
COMBTIMES an inventor will claim too 
^ much under his patent. In such a case, 
should there be litigation, the courts have 
two alternatives: to limit the claims to a 
narrow interpretation, or to recognize 
the wide scope of the claims and hold 
them invalid for lack of invention. 

The suit brought recently by the 


Richardson Company and James C. 
Woodley against the Hood Rubber Com- 
pany is a case in point. The plaintiffs com- 
plained of the manufacture by the de- 
fendant of boxes for storage batteries to be 
used with automobiles. These were made of 
a bituminous compound consisting of 
asphalt, asbestos and a kind of cotton 
waste, and were molded while the compo^ 
tion was in a plastic state. The patent in 
suit was for a “fibrous composition and 
process of manufacture” especially applic- 
able to roofing. 

The inventor described his patent as 
follows: 

"I have described my product with 
particular reference to making roofing 
sheets in rolls, but it may be produced 
in the form of shingles, fiat sheets, tiles, 
et cetera. Also, on account of the superior 
strength, insulating and wearing properties 
of my composition, I may employ it 
advantageoudy in other arts, as for e»> 
ample, in making paving blocks, floor tiles, 


Patents Recently Issued 

Classified Advertising 

Advertisements in this sect 
insertion; tmatmam number of 
bony each insertion. 


Official copies of any patents listed in this 
receipt of desired patent copy. 


Pertaining to Aeronautics 


AIRPLANB Consthoction— I n which a rela- 
tively small propeller is uwd as an auxiliary 
directly in front of the inactive area of the 
regularly uaed, larger propeller, thus iaereadng 
speed. Patent 1687898. M. Syracusa, 1641 
So. California Ave., Chicago, HI. 


Pectaining to Apparel 


HosB SUPPOBTBB— An elastic member which 
will act to tighten the top of the hose against 
the leg and thereby produce a supporting action. 
Patent 1637948. 8. Kuner, 28 Fulton Ave., 
Middle VUUge, N. Y. 

Union Suit— Formed ot woven substanttoUy 
non-elaatic fabric, an elastle waiet band formed 
of knitted fabric, with the upper body portion 
and neither portion connected thereto. Patent 
1688692. H. F. Monheimer, e/o Munn, 
Anderson A Munn, 24 West 40th St., New York, 
N.Y. 

Moldbd-Flanqb Inbols— Producing an up- 
standing flange substantially at the insole 
peeiphe^, for the purpose of making room for 
the stapUng anvU of a lasting machine. Patent 
1688706. A. H. Prensel, Halifax, Pa. 

HSAODRZISB— Having novel means for adjust- 
ing the head encircling parte, and so constructed 
that distinctive ornaments may be worn in 
oombinatioa with the Iwaddress. Patent 1638- 
766. H.WaIlmaB. 66 Franconia Ave., Flushing, 
N.Y. 


sution at 15e each; state patent number to insure 



Minbbal Feed and Procns of Pskpabino 
THE Same— A mineral feed for domestic smnisls, 
which does not dry out, conaiatirg of tho follow- 
ing ingredients, treated rock phosphate, lime- 
stone, aalt cake, charcoal, common salt and 
water. Patent 1687428. V. R. Rupp, e/o Moor- 
man Experiment Station, Moorman Mfg. Co., 
Quincy, III. 


Oesion fob an Obnauent for Raoiatob 
Oafs— Patent 72934. A. Cheron-Duval, 6424 
Yucca St., Los Angelas, Calif. 

Desiqh for a Woven FabEic ob SnuLAE 
ARncLB— Patent 73022. L. Gluhm, % 
Phoenix Mfg. Co., 40 Thomas St., New York, 
N. y. 

DCSION FOB A Finobb RiNo— Patent 78107. 
M. E. Soman, % D. A. Walters, 2 W. 46th St., 
New York, N. Y. 

Oesion for a Oahe Board— Patent 78108. 
W. Bow^ 611 W. 60th St., Chicago, III. 

Design fob a Dress.— Patent 78923. J, C. 
Worth, e/o David Crystal Inc., 1361 Broad- 
way, New York, K. Y. 

Demon fob a Curtain-Pole— P atent 78181. 
W. F. Hotmsnn, % H. L. Judd Co., 87 Chsm- 
bera St., New York, N. Y. 

Demon poe a Curtain Crane— T he taveutor 
has bean granted two patents for omsmsBtsl 



.pipei or eondni^ eloeMe iQnilttins, ot 
cotenu I may alao, if deairad, iaofaTtorata 
with my material coloring matter or 
mlnml or other filler.” 

Commenting on this. Judge Lowell of 
the Maaeachueette Federal Diatrlet Court, 
laya: 

“TUa ia merely the expreaaion of the 
patentee'e day-dream— an inventor’i 
'caatle in Spain.’ ” 

‘Hie court eontraeta the roofing and the 
. battery box and diamiaaea the com- 
plaint, aaylng: 

“After a careful oonaideration of the 
terma of tiie apedfication I have come to 
the concluaion that the daima do not cover 
the proceaa of manufacture of a firm, 
add-reaiatant battery box auch aa the 
defendant makea. Thia reault ia aafer for 
the idaintiifn, aa it aavea them from the 
danger of having their patent, if it were 
more broadly Interpreted, dedared invalid 
for lack of invention.” 


Hokum Patent! 

“UOKUM— a word, act, buaineaa or 
property uaed by an actor to win an 
audience.” — "The Deak Standard Diction- 
ary.” 

A tong ia not getting acroea the footlights 
very weU; the audience is apathetic. In the 
last stanaa the singer waves the American 
flag. The audience cheers and the act ia a 
Bucoeaa, or, as they say on Broadway, a 
"wow.” That flag-waving ia hokum. 

There is, of course, plenty of hokum 
in business, too. Sometimes a patent is 
the "word, act, buaineae or property uaed 
to win an audience," or prospective pur- 
chaser. For example: 

The writer recently waa chatting with the 
preddent of a company engaged in construc- 
tion work in which patented products are 
installed. His chief competitor is one of 
the biggest organisations of manufacturing 
englneera hi the country. 

"The big fellows are making it mighty 
hard for Uf.” said our friend. 

"How comeT” we asked, using a current 
dang phrase. 

"Well, they have a patent. Scientifically 
it is worse than uaeleaa, but from a buaineas 
standpoint it is a winner. Our unpatanted 
product is better than theirs; our pries is 
lower; our service ia as good or better; but 
that patent has us stop^." 

"Why?” 

“That company deliberately will change 
a product for the worse for the take of 
getting a patent. They will make changes 
and innovations that they know — and 
their engineers are among the best in the 
United States— are not in the line of im- 
provement, just so they can have a monop- 
oly in tometalng. Never mind how much 
merit the Invention has or has not.” 

“But what good does the patent do 
them?” 

"It is a sales argument. They flaunt 
that patoit before a prospective customor 
and he thinks there must be some spodal 
merit in the product if they are so proud of 
it. Perhaps the inrospective customer 
. ssys, ‘But your competitor says his un- 
patettted product is better than your 
patented one.’ They come right back at 
.him with, ’Of coarse, he daima that. But 
he couldn't use a p^uct like ours if he 
wanted to, could hsT We are the only 
faople iriio eaa give you thia patented 
gfodoot' 


- BC ft T F|tr> 'am-* fC;fi VA-N" 


A ssi gn s tor esrtsta . eraaas. Pataata 7S1S6; “Now iduit oomsbaek have We in a ease 
2?**^ % f"** Con w Hke that? We eaa argue until the cows 

ChambarvSt., New Ybfk, N. Y. eojo, jione and it will do no good. The 

DhHOH foa A Cubtai)|-Foui Bmd— lbs patent has us licked.” 
inventor baa beea gmntad tbiee pstanW for All of whidi goes to illustrate the truth 
wnamei^ Mgaa. Patwita 7M7^ WT9 a^ that where soinething has its uses it has 
^**®’u*J^‘* ^ ^ *!«»•■. t®o» «»<* th** patents have 

Chamber St., New York, N. Y. features that Thomas Jefferson probably 


Electrkal Devices 


__ I the wladiag ia so 

arranged aa to minlmiae tha effective dsetro- 
magnatie field, wherday two or more indnet- 
ancM may be plaead in doe* proximity. Patent 
1687649. S. Kurka, 1686 So. Harding Ave., 
Chicago, lU. 

LAMP-SoenR CoNSTStxmoN— A laalUent 
mounting, partienUrty adapted for ChristmM 
trae lampa. whereby when the filament of any 
one of a plurality of lampa ia htokan, it can be 
quickly dlMoveied. Patent 1688691. L. A. 
Hofatetter, 22 46tb St., Union City, N. J. 

Smmo ron Uaa in thb PaonuenoN or 
lUmoaoom on Rasiookaphs— Compriatug a 
elreular frame, atrip-ahaped bladM of X ray 
opaque materld mounted therein, and having 
one fixed to the frame, the other free to vi- 
brate. Patent 1688688. M. Demarehi, c/o 
0. Capuedo, Vis Araenale N. 17, ’Turin, Italy. 


Of Interest t 


OacHABD Hsater— Of almpie oonatruetion, 
adapted for the uae of a liqtdd hydro-carbon and 
having means for partidly vaporising the fuel 
and for carbureting the fud vapora. Patent 
1687988. J. C. Beckley, c/o Am. Welding A 
Tank Co., Tamps, Fla. 

Hoo Watk! Fountain— For uas in hog pens, 
there being an -arrangement of pane to bold 
mud, and vahrea to prevent the mud from 
entering the float chamber. Patent 1687940. 
M. J. Hooch, Randolph, Neb. 


Of General Interest 


Combination Ciqakbttb ob Cioak and 
Uatcb— The combination being in andi nwsiiw 
that tbs matdi may be eiolly dixaaaodated with- 
out injury to the dgar or dgsrette, and ready 
for Ilshttnc. Patent 1685907. F. Stone, 
Rosalia, Wash. 

Sararr Dvobit Rkuttaclb— A portable 
raceptacie by means of which % tnvdar in. a 
pnbUe eonvayanes, aneh aa a train or beat, may 
protect hie valnablea against theft Patent 
1684884. B. S. Peer, P. 0. Box 1867, Btotlon 
"C” Loa Aiigdea, CaHf. 

TaupoSAar Bikdbb— C apable of aeeuidy 
holdinf magaainaa, cataloguee and dmflar pub- 
Ueatioaa, of various forma of binding, such aa 
canter or aide wire atltcbed, or sewed. Patent 
1888070. F. H. Crump, 226 B. 4th St, Loa 
Ai«dea,Cal. 

Compact Smeroa pob Vanitt Cabwp- 
Wherdn a awingii^ bar extends normally seroa 
the bottom of the vanity case sod acta to swing 
ths oompBct carrying plate out of the csm. 
Pwtait 1686891. W. O. KandaU, 118 Marlmt 
St.. Newark, N. J. 

RtaNPoncm Am Hoes— Sndi as U med in 
' ) vantOatlen. htRing 


WhUs • Rctena hitant b Ptaidlog 

A MAN pntanti an Invantion, and after 
obtaining hit patent dlscovem it ia 
advlasbla to apply for a reissue of the 
patent. Before be gets his reissued patent, 
however, another msn Infringee the daima 
of the pending reieeued patent, but not of 
the original patent Can the patentee re- 
cover damagee? 

Such was an issue in the recent case of 
the Bull Dog Ploor Clip Company against 
tha Munion Manufseturing Company be- 
fore the Circuit Court <a Appeals for the 
Eighth Circuit. The patent covered a 
metal device for uae in holding flooring 
sleepers in place on a concrete base. Says 
ths court: 

“The evidence shows without dispute 
that after reiaeue of the Priekett patent, 
defendant sold 160,000 of the dips, Exhibit 
IS, which I have held to infringe dsims 
4 and 6 of the reiaeue patent, but not to 
infringe the original patent. 

"The evidence shows that all of these 
clips were made by defendant during the 
summer of 1922 and nearly two years bdor 
the reissue was granted, and were add 
after the reissue d the Priekett patent. 

"It alao shows that defendant applied 
to its attorney for an opinion u to the 
coverage d the Priekett patent and was 
advised that it did not cover the ^p 
Exhibit 16. Apparently Cole was willing 
to rely upon ^e advice of his attorney, 
and, ae the eonduslon reached by ue 
special master ia that the dip Exhibit 16 
did not infringe the original Priekett 
patent, it must be held that defendant 
had the right to dispose of the 160,000 dd 
clips remaining on hand after the retasue." 


1. 1888 W. Otsalto St, Butte, Mont 
Bmav Box— WUrii may be fonned from 


Pstenf! for Useful Desiffn! 

OAN a man get a design patent on an in- 
^ vention made primarily for purposes 
of utility rather than invention? The 
Primary Examiner thought not, and there- 
fore refused a design patent to Alphonie F. 
Fieper on a univen^ joint. The Examiners- 
In-Chief thought differently, however, 
and reversed the decision, saying: 

"It does not necessarily follow that be- 
cause an article may serve a utilitarian pur- 
pose it cannot be ornamental. In the de- 
ii|^ of the instant application we find 
evidence that the nnive^ Joint shown waa 
given its particular shape because of a 
dssii* to secure an ornamental appearance. 
Appellant atatee in hla brief that the ji^t 
dMoasd ia primarily Intended for uae In 
aMoetetion with apparatus emjfioysd In 
dental parlors where an appeal to the 
eethetie sense iadedrmble. That appdiant’e 
design ia ornamental is evident, we. think, 
on comparison witb the universal Joint of 
the mechanical patent to ^Idnacm. Asa 
mechanical itrncture, appellant’a d«v|ea 
ia i»obabiy no battar than that of ^ 
patent, but so far seorttamental appeariuife 
is eoncmed there is no doubt aa to- wh4h 
istl^moie«W|rabIa^” 
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CoRNics Block— DMlgned (or itrenctheninc 
wd holdhic hollow torn cotta, or artiBdal itone 
comiee-formlng blorka, when first assembled sod 
after they have been set. Patent 1636898. 
J. Lijmch, 619 Carson Ave., Perth Amboy, N. J. 

Wall Board — A composition board, for use in 
facing walls, so constructed that when a plurality 
_« used the seams will be effectively concealed. 
Patent 1685922. P. T. Beygrou, 1049 Keith 

re., Berkeley, Calif. 

Vanity-Case Hingr — In which practically all 
of the parts are arranged interiorly of the casing, 
so that the exterior is left smooth and even. 
Patent 1686941. W. O. KendaU, 118 Market 
St., Newark, N. J. 

Crbbl Carribr— Adapted to be supported 
either on the back or at the side of the wearer 
and carried comfortably, adjustable to various 
siied wearers. Patent 1636928. W. R. Davis, 
Wallace, Idaho. 

IINIVBRSAL JoiNT—Which will enable tho 
utmost relative flexibility and a wide range of 
variation in the position the parts ran assume, 
as tho elements are manipulated. Patent 
1636164. N. W. Amdur, % Sun Ray Lighting 
Products Co., 119 Lafayette St., New York, N.Y. 

System of Taking Photograi-iiic and 

ClNEMATOOKAFlilG PICTURES— Incompositcform, 
by which objects of difleront si-alo arc united 
within the camera hy means of a mirror or senes 
of mirrors. Patent 1686112. E. Schufftan, 
Kaiser Alles 79a, Berlin, Priedmnn, Germany. 

Load Binder— Which will [lermil of instan- 
taneous locking of the binder and equally quick 
taking up of the slack cable, yet tho lever may 
be easily opened by hand. Patent 1636638. 
F. A. Jenkins, Box 116, Older, Texas. 

Biing-Pi.ug Lock— For bung plugs of steel 
drums, to (ireveot theft when they are un- 
garded on loading platforms, in the fields, or 
other places. Patent 1636641. B. F. Lewis, % 
Olga Garage, Olga, hla. 

of a targe number in a freight ear on In storage 

damaged. Patent 1636607. J. 8. Horton, Laurel 
Del. 

Shingle — Of the lock-down type, which may 
be rut from a roll of roofing paper, insured 
against curling, and secured by a single nail. 
Patent 1637306. J. E. Hooker. Box 476, Coral 
Gables. Fla. 

Hat Box— A rranged to carry ladies’ hat as 
well as other articles of clothing without damage 
to the hat or other articlea. Patent 1637223. 
J. A. Holtxraan, 216 W. Baltimore St., Baltimore, 
Md. 

CAIII.E Guard — F or supporting a cable on a 
post, wherein an adjustable bracket is used to 
support the cable in spaced relation and at 
proper tension to the post. Patent 1637241. 
L E. Quist, Warren, Minn. 

Pan Lifter— Which can bo easily placed in 
engagement with, or disengagement from a hot 
pan, for lifting the same without injury or dis- 
comfort. Patent 1637227. A. R. McDaniel. 
Johnstown, Neb. 

Method of Producing the Shells op 
Metal Boxes— From sheet metal, and Incor- 
porating an ornamental design, without distort- 
ing the members of the blank, as employed in 
the production of vanity cases. Patent 1637242. 
A. F. Reilly, % Evans Case Co., No. Attleboro. 
Mast. 

Cross-Jointed Metal Bar— Wherein part 
of one bar it cut and pressed into a bracing of 
the other bar, none of the metal being removed, 
for use with metal window sashes. Patent 
1637220. 8. J. Gary, 8242 Do Catur Avo., 
Bronx, N. Y. 

Flooring Tils— Which win be free from 
pot marka, have a hard surfaco which will not 
allow dirt to be readily ground in, may be easily 
washed, will hold Ita ori^nal color and will have 
maximum strength and wearing quslitiea. 
Ths inventors have bsen granted two patents 


1687801 and 1687802. 0. C. Hannam and 
J. W. Schede, 1 BCadlKin Ave., New York, N. Y. 

Method of BIakino Imitation Marble— 
Which comprises forming a mold with a glass 
bottom, coating the glass with colora to produce 
veining and pouring In a body layer of conn 
Ing mixture. Patent 1637946. K. R. Knole, 
address Trygve Mamen, c/o Carl Fisher, Port 
Washington, N. 

Protractor — For plotting and measuring 
angles, whereby the scale of graduations is 
doubled so that the readings are caused to bo 
much more accurato. Patent 1637933. C. B. 
Galvin, 448 Central Park West, New York, N.Y. 

Combined Hand Mirroba.nd Table Mirror 
— In which the handle portion may be rigidly 
coupled to the frame to define a handle, or 
locked in folded position to constitute an easel. 
Patent 1638672. J. J. Walsh, 246 N. Broadway, 
Yonkora, N. Y- 

Insect Catciirr — Which may be used for 
catching insects alive without crushing them, 
as with a fly swatter, and for trapping them 
until desired to remove them. Patent 1638690. 
C. Y. Hake, 1460 Mt. Rose Ave., York, Pa. 

Refrigerator and DiaPBNRFJt— For holding 
a plurality of bottles in position to be affected 
by a refrigerant, and so that they may Im re- 
moved without outside air gaining entrance. 
Patent 1638181. G, C. Boll, 1219 Ilichman Rd., 
Augusta, Ga. 

Skylight — Which has a metalic frame and is 
of fire-proof construction, ami in which the 
respective members brace one another forming a 
durable structure. PaU-nt 1638668. 8. Volk, 
122 Water St., BenUm Harbor, Mich. 

Fastening Device— EMiiecially adapted for 
use in connoction with loose leaf-binders, also 
adapted for use as a fastener for paiiers, the 
parts being held against displacement. Patent 
1638763. G. H. Ennia, 1812 Harrison Avo., 
New York, N. Y. 

around tho nerk, may bo unfolded and dis- 
played as a cross, or folded t ' 

Patent 1638743. G. W. Peterson and B. T. 
Walls, c/o B. T. Walls, 1210 E. 16th .St. Long 
Beach, Calif. 

Umbrella Cover, Rib and Stick Connec- 
tion — And means for readily associating the 
elements specified so that they may act as an 
emergency water protection means. Patent 
1638764. F. Fabbrin, c/o Gonlinental Producta 
Corp., Att. J. W. Miller, 166 Broadway, New 
York, N. Y. 

Transflantino Device— Designed for use in 
removing plants from pots to the ground without 
injury to tho roots, the earth surrounding tho 
roots remaining in compart form. Patent 
1638698. B. Hooks, Thomss, Okla. 

Animal Trap— Eqiecitlly for catching mice 
and rats, the trap cannot be robbed without the 
animals being caught, there is no trigger mechan- 
ism to get out of order. Patent 1638767. W. L 
Harmon, Langley, Wash. 

Dry Firb Extinouirher- In which an ex- 
tinguishing powder is driven in the form of a jet 
from a receptacle by means ol gas under pres- 
sure. Patent 1638729. W. Friedrich, Guericke 
Str. 21, Jotelhaus, Berlin, Chariottenburg, 
Germany. 

Paving Block— Comprising a metal plate 
having upon its under side downwardly extend- 
ing lugs and anchorage mombers, lor forming 
traffle control lines in roadways. Patent 
1688744. T. /. Priertman. c/o H. J. C. For- 
rester, Jpssel Chambers, 88 Chancery Lane, 
London, W. C. England. 


HardwBre and Tools 


Can Opener— That may lie used with safety 
for cutting the end of a can without liability of 
the cut edge inflicting injury to the hands. 
Patent 1686785. A. W. Peterson, 1683 E. 
74th St., Chicago, OL 


Boiler Tool— An attachment for power- 
driven rotary device which will function to 
■crew a socket into a boiler sheet without exert- 
ing any pressure with the end of the socket 
member. Patent 1637949. H. A. Laeerda, 830 
Ist Ave., WatervUet, N, Y. 


Machines and Mechanical Devices 

Paster Cutting and Applying Machine— 
For adhesive tape, wherein the tape is auto- 
matically fed and the surfaco moistened and the 
tape cut and pressed si most simultaneously. 
Patent 1636611. F. T. McGlynn, 110-38 177th 
St., Jamaica. L. I., N. Y. 

Hand Device for Cutting and Pousuing 
D lAMONoe- Which can be operated by un- 
skilled labor and la so constructed that the 
operator is positive that the diamond will not 
be overground. Patent 1636671. A. Aiuelewlta, 
27 Rue Qucltin, Antwerp, Belgium. 

Addressing Maciune— Which allows ad- 
dresses to be easily printed by the use of thin 
stencils made by a typewriting machine. Pat- 
ent 1637938. E. Heuxe-Bcaurogard, c/o Office 
Picard, 97 Rue .St. Lasare, Paria, France. 

Separator — Particularly useful in the re- 
covery of natural gasoline from natural gas, by 
mechanirally producing foam, and thereby in- 
creasing surface contact between the oil and 
gas. Patent 1637947. M. U. Kotxebue, 1526 
So. Victor St., Tulsa, Okla. 

Well St -.RiaiN— Having a spring acreen body 
made up of a plurality of convolutions, which 
may he msdily adjusted to afford a trap (or 
fine sand. Patent 1038781. H. E. Hanson, 
Nevis, Minn. 

Torpedo Hook— Which will prevent prema- 
ture explosions in lowering torpedoa or cxploeive 
shells into nil wells, and permit the release at 
tho proper point, in “shooting" the welU 
Patent 1638678. 0. Bond, Sapulpa, Okla. 


Prime Movers and Their Accessories 

Steam Boiler- Having novel means for feed- 
ing water to the vaporiiter elements in such man- 
ner as to insure the cquilixation of steam pre». 
sure within all parts of the device. Patent 1687- 
929. C. J. Carlson and 0. M. Elton, Lexington 
Aptmt., Helena, Mont. 

iNTERNAL-COMBURTtON ENGINB— Of simpls 
and durable construction, utilising all the energy 
in the fuel to produce maximum power, highly 
flexible in operation, and minimiiea vibration. 
Patent 1637958. F. N. Newson, 246 Garfield 
Ave., Salt Lake City, Utah. 


Pertalnina to Recreation 


Tally— Or indicator for use in the playing of 
games, such as dominoes, vnth meana for pre- 
venting the headed pins from being completely 
removed, although readily ahifted. Patent 
1637211. B. B. Bley, 1009 So. 16th St.. Waco, 
Texas. 

Game Board — Of the type used in playing 
checkers or chew, affording a clear playing 
surface, yet providing pockets for relwasably, 
holding the counters or men. Patent 1687922. 
F. A. Sullivan, 609 W.Market St, Bethlehem. 
Pa. 

Bowuno Pin— a method of reoonatrttcttnc 
an old and worn pin to precisely the aame <U- 
mensions as in its original state, thereby effecting 
economy. Patent 1636472. G. P. Gebor. 3963 
Janaien Ave., Chicago, III. 

Toy Pumf— W herein a spring motor and 
other parte of tho structure are securely held in 
posiUon, so that they will withstand hard usage. 
Patwit 1636978. J. A. Rosa. 147 Prospect St, 
Nanlieoke, Pa. 

Diving Board— I n which that portion of the 
board behind the fulcrum flexes so as to knd a 
higher degree of resilience without undue strain 
(Continued on page 480) 
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AUTOMOBtU jAOt— CepebU of (pnek end 
OHrettadmenttotberimof ewheri utdwhen 
etteehed «U1 etnee elmdioa from the ground 


J T Aeate Triad BUg Baton Rouge La 
Automoku Lock— FO r IocUbc tb« iteering 
peat of an autoaobfla againit turaing and 
ahauitanoouily to break eertan important 
deetrteal eirentto, tor oiampla tha Ifnitkm 
Ul^tiiig and horn eireuita. Tba inventori have 
barn graatod two patonta of a aimilar natoro 
Patanta 1686079 and 10SM60 VLOOpiiiaiid 
0 a WaOa 8068 Dupont Bldg Coinddental 
Lode Co Wilmington Dd 
Samd Bao— A dapted for tna wltUn and ooo 
tormiiig to the intenor of a tire or due to 
bold the aaina in ahapa whan under preaaure 
donng the vukaniaing proeaaa Patent 1636094 
B Naatlar % Naatlar Rubber Fudug Co 246 
W 66St New York N T 
CuouiT^iONTBOimo APFAiurDa— Adapted 
for uaa in oontroUing the bright and d m lampa 
of head Ughta, and ma nta ning control of the 
ateaniig whad during aueh operution Patent 
1626888 M A. Stain % Maya A Rouaa 
1720 UewaUyn Ave Norfolk Va 
Stiam OnmKATOB— For ateam antomobiln 
tbe generator bdng made up of a plurality umta 
eadi raodvlng a small volume of water and 
bdng a ut omatieally rut-off should they burn out 
or teeak Patent 1684604 H 8 Andemon % 
Santa Fa R- R Fhoenix, Ar aona 
ANHUTUP WiNO-OPERATCD OnNAlfSNT— 
Adapted for uae on radiator cape the deviee 
i^preaants ornamental flgurea, to whidi the 


VnmoLn iMvmtm DKVio-PaTtKnlarly ui 


a of apace and 
nanoiaa wm roan woen moving into or out of 
the nnage Patent 1686600 B Geiger 121 
Waahmgtni Ate Irvington N J 
TnNaoB Svataif— Whiph san be rapidly put 
mto action of prodneing a powartnf tenalaB to tbe 
laterd ehaina of a non-akld outfit aa applied 
to tma. Patent 1886688 A. O Hartung, % 


n-Dedgned aa a eubeti- 

8w gear ahVt pnd cla^ modiattli^ can 
" by a foot pedal to vary the vaada 
» low Patent 1687968 M t> 
St. Brooklyn N Y 
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I N leather selection and upholstery 
work Packard standards are as high 
and exacting as in the precision manu' 
facture of motor parts. 

These requirements prevail in the studios 
and shops of America’s foremost body 
builders who make a complete selection 
of custom bodies for both the Packard 
Six and Packard Eight 


signifying that in beauty, comfort and 
distinction it is one of his masterpieces. 

The All-Weather Town Car is one of 
the most interesting oflFerings. 

This may be readily converted from 
closed to open use by removing the 
driver’s comparmient roof and folding 
back the leather top and quarters. 

Custom body builders have long pre- 
ferred to design creations for Packard 
chassis. No others afford the slender 
the name plate of its ■Q A K" A U T*\ so necessary for 

distinguished maker, Jt jHI A. J\. Xv XJ yacht- like beauty. 


Each body is truly custom-made in the 
strictest sense of the word. Each bears 


Ask your electrical expert to 
help you select the labor-saving 
electric equipment best suited for 
your factory, farm, or home. 


Guid^ by hunum inteUigenee, 
electndty can do almost any 
vob a man can do. From stirring 
to grinding, from lifting to pull- 
ing, you wfll fold a G-E motor 
•pedolly adapted to any task. 


GENERAL ELECTRIC 
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PRE-SUMERIAN MAN 

BY L. H. DUDLEY BUXTON 


LIGHTNING PREVENTION 
LIFE-SAVING AIRPLANES 



PORTABLE 



TYPEWRITER 


C^J!0K the man who wotb at home at night, when some of the world’s best 
work is done, the Ro^ Portable Typewriter is a perfea partner— an able 
aid to keen ambition, swift, efficient, durable, fiunous for ease of operation. 

Most modern of lightweight writing machines, the Royal Portable is ideal 
for all personal and confidential writing. Royal-typed means easy to write, easy 
to read— the standard keyboard, visible writing and other special features give 
this beaer poruble the advanages of a big office machine, yet it is amazingly 
light and compact. 

Built to last a lifetime by the makers of over a million Easy-Writing Royal 
T;y|^riters, the Royal Portable can be had either in black or your choice of 
vivid color combinations. 

$60.00 completl; with canning case, slightly higher in Gmada— many prefer 
gradual payments. Tv^writing is easy to learn, send for a free copy of Van 
Sant’s Touch Typewndng— and phone the Royid Representative to show you 
the R(^l Portable t^y. 


ROYAL TYPEWRITER COMPANY, Inc, 3 16 Broadway, New York 'Bnmdw and Agneitt tb* Wortd Our 
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ilnother Achievement tgr 


XHESKP 

ROLLER 


To the Ancient Art of Spinning, 
aKP Applies Its Modern 
Principles of Anti-Friction 

Y 3U may not be interested in spindles beyond 
giving a thought to them as one of the 
things that plays a part in your daily life. But, 
you art interested in economies made possible 
by this newest application of antifriction 
principles. 

By tedudng friction within the spindle almost 
to the vanishing point, the SCSIF Roller Bear* 
ing Spindle has resulted in power savings of 
from 25% to 35% per frame. And, instead of 
oiling every other week, as is necessary where 
the old-type plain bearing spindle is used, the 
SfiCSiF Roller Beating Spindle requires oiling 
only once a year. 

Perhaps you, too, have a friction problem 
diiiA increases ytmr produaion costs, ^y not 
put it up to Anti'Ftiction Headquarters and 
place the engineering experience and laboiatoty 
facilities of die BBCSIF world-wide organisation 
behind it? 

BKr INbUSTRIBS, INCORPORATED 
40 tat ^ teM<; Nnr Yoilc ary 



OF INTBRKT ONLY TO TEXTllB MANUFACTUBBtS 
The tBlSir Roller Bcuiog Spindle BoUter wu perfected by OOSP* 
engincen ibout six yeire e^ Since chu lime it ha bera golag 
tbrougb in beptliffl of tern In OGSIF hbattiMief and under uxnu 
miilcendirioni. It bu not only ibowit decided levingi in opendne 
cMtt, but it hu medepoeiible amotenoiiMmtwittM>d,iaj|n^ 
ibettetviro. OO^ lfldDitrie(,Iao»mrucd,iDiketoiilf tbetoUec. 
beuingbolrter. The complete ipindle cqumped with ab boiim 
mry be lecnred through ell raunfiKturen of cotton tphiiilAailia- 
chioeiy in thir country. 
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Section Boss. Bvetything it tetdy 
—Itt's g»! 

Touch the control lem in the 
Switch Tower and ptesto!~down 
the gleamins Rail goet your beau* 
tifuT Liooei Train, its powerful 
Super-Motor Locomotive pullii^ 
life-like Passenger Cars, Diner, or 
u many of the twenty-nine differ* 
ent Lionel Freight Can u you 
choose. There she goes— over the 
Bridge! Watch the Crossing Gates 
automatically raise and lower as 
riie Train whiaes by. And 
that Uontl Tfim-Cmitnl-Snmfbm 
at tbi far tnd! Red light shines 
and halts the Train— then flashes 
green after a few moments and 
me Train is on its way again. 




in die Switch Tower yon touch another 
lever— the Switdi is thrown, the Train 

e l into a Siding— touch another 
and die Train atopt. But— waitl 
You are buildt— - -■ — 

die linn You ^ 

on the new Lionel Derrick Cat with 


iWtw a ntd down 

ku cdl to Did— he couples 
r Uonel Derrick Ctt iddi 
^ .looin and raddc, ud the 
(q>«ating Dump Car filled with 


Model Railroad Planning Booh 

See ft>r fotuaclf intt how wi 
fnl the Lionel iSiilrotd S 


ElectricaUy ControUed Railroads 
for "O" Gauge and "Lionel Stand* 
■rd" Track. This great 46-pige 
bookihows the aupteine qaalin 
and built-in excellence of all 
Lionel Products. Sets from 19.79 
to $300. Send for the book today, 
r Ikml PrtJatn dmarntraird at tbt Itading dtpartaunt $fnt, 
^ t tard t ea n, thttriad, spartiargacdt and fdraittir* ttara 

THB UONZL CORPO&ATlpN, Dept. 8 h 1M9 BAST 2«TH ST, NBW YORK, N.Y. 
-STANDARD OF THB WORIO SINCB 1900'' 


Ttaio backs out onto the main line. 
Tbtow the Switch again and she’s off 
on her way! Juit think! Yon can do 
all this at any distance from the ttack. 


retUy lal Our book is the moit 
elabotateeverpnbllabad. In foil 
oidoti it ahowf the great vari- 
ety of Lionel Trains and Equio- 
ment Ildeacribea thelionel 1< 
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Ultra-violet 

\^08T people now understand the 
•‘■Vl health value of the ultra-violet 
(U-V) ray. There are two aourcee of thii 
ray tor treatnaent — (pedal lampa and the 
■un. Tl^ lampa diould be used by 
qMdallsta, is the pronouncement of the 
Council on Physical Therapy of the 
American Medici Association. The sun 
is different, and within limitations under- 
stood by nwly everyone, can seldom do 
harm. .Tills is beimiue the short wave- 
length* ei^tted by'lamps, injurious unlm 
emplqydl with imdentandint, iue all 
aafe^ Altered out of the sunlight by the 


The best way to get the U-V of sunlight 
is to grt out doors into the sunshine— 
although th^ is comparatively little U-V 
in it in winter, especially in smoky cities, 
except at midday. 

Just now the public is becoming inter- 
ested in various glass substitutes which, 
unlike common glass, will permit the vital 
range of the U-V wavelen^hs to enter the 
home. Most of these substitutes do let in 
much of the vital portion of the total U-V, 
but, as might have been expected, imita- 
tiona sold under plausible but utterly mis- 
leading advertising have recently been 
put on the market Here is the nuhbin of 
the argument: These Imitationa do admit 
tiie U-V, hut it is not the vital range of 
the U-V, but &e range lying on the spec- 
trum between the vital range and visible 
Hght - 

Before inveeting. Investigate. 


pvOBS the Miasladppi River flow uphill? 
^ This question, with which one bright 
boy in nearly every geography class tries 
to stump the teacher, has been asked so 
often of the Geological Survey of the 
Department of the Interior, that its 
Director, 0. 0. Smith, has issued an 
ofll^ formal explanation. 

“The question which arises so frequently 
is based on the idea that ‘up’ is away from 
the center of the earth and ‘down’ U 
towards it," he eaye. “If those were the 
ODify of vordfli then it might 

be said that the Miasiasippi River flows 
uphill, ftf the polar radius the earth is 
over 18 miles shorter than the equatorial 
radius and as tiie Miadasippi River extends 
over 18 degrees of latitude, its proper pro- 
portion ci this difference amounts to more 
tium four mties, the river’s source being 
n«ch nearer the center of the earth than 
its mouth- 

"Motion 'up* and ‘down,’ properly do- 
ilnsd, refers to movements against the 
itiaMtfam of gravity or. to those acting 
with tt. WatM acted upon by gravity 
akieie flows downhlU and the Misslaaipd 
Wmf wh^ lisee at a p(^t about IfiOO 
feat nbev*.^ of the sea, is not an 
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identifying children with thdr true parenU 
hu been sriting. Hospitals have done 
the beet tisey can, aoznetimes marking (he 
infant with a silver nitrate pencil, aome- 
times by footprinta or fingerprints, some- 
times by bead necklaces spelling out the 
infant’s name. Hone of them methods, 
however, is foed proof, no matter how 
quickly the identifying mark ia affixed. 
Nursea and doctors are but human, and 
it Is human to err. 

"TUi is not my baby!” cries a mother 
in a hospital when » Uttle bundle of red 
humani^ k hrow^t to her. Records are 
shown to h*: ti# bear erasures, and she 

, But the sdentiita 
wda; establishing por- 
iiMpiisty is sowtwtbing sdmee 


hse not yet learned to do. Here <; > 
in our knowledge of the ways of nat^ 
It is a gap that ahould be closed, and who 
can lay that the eloelng of it win not add 
more to the peace d mind of our women- 
folk than all the alrplanee that ever oonid 
wing their way across the Atlsntlo? 

Cover 

O N psge 608 ef this ktue wUl be found 
a eoUaetion ci Intareetingphoto^phs 
of the latest types of batiJe tanks used by 
the British army. For our cover fllustrw^ 
ttott wo have used a painting of one of 
tbsae tanks aqni^ped with radio apparatos. 
for eoautiunigiitiw Witt tirplaasa and 
with qtiisr This uss of Wirtiess is 
of particular advantage for the tram- 
inisaktn of ordsn and for obtaining direo- 
tioae for has by the pilots of the tnhkn. 
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PROF. ROBERT H. GAULT 
Several years Prof. Gault ol North- 
western University discovered the possi- 
bility of instrumentally communicating 
the vibrations of speech to the skin of a 
deaf listener so that words, could be dis- 
tinguished. Since then he has been on 
leave from the University, working on 
his discovery with the National Re- 
search Council, the Carnegie Institution 
and the Bell Telephone Laboratories. 


COL. E. H. WILCOX 

Chief Engineer of a great oil company, 
the author of the article on lightning 
prevention at oil storage reservoirs (page 
489) is a native of Australia, although 
for 30 years a resident of the United 
States. During the World War he or- 
ganized, commanded and served with 
the 548rd Engineers. As early as 1903 he 
designed and built the first oval-type oil 
reservoir holding over 1,000,000 barrels. 


Dr. L. H. Dudley Buxton 
On page 493 you will Hnd a 
chatty. Informal narrative of a 
little "sideshow” put on by the 
anthropologist, Dr. Buxton, who 
while on his way home from 
Mesopotamia discovered that 
the sands of Arabia are literally 
dotted with evidences of pre- 
historic man. The reader, who 
after reading this, does not at 
least vi$h he could go to Arabia 
and hunt for more Is subnormal. 


Proi Alexander Klemin 
Prof. Klsmin, a Ruidan who 
to tUs country from 
Engjaiid, is In charge of the 
famous Qnggenhelm School of 
Asronautlci at New York Uni- 
vsnity. No <ma in America 
is In a mora strategic podtion 

t kttdtr what is f<^g on In 
ef aviation and to 
BhecntribiitM 
nanal department— avlatiM. 


H. J. Lutz 

Mr. Luts of Yale has con- 
tributed this month an interest- 
ing account of the rehabilita- 
tion of an area rendered deso- 
late by a glacier. It takes us 
into the world of plants and 
trees, and lays open their world 
and its internal struggles. Few 
of us realise that trees are in 
constant straggle, the same as 
animals, and only the fittest 
manage to survive die ordesl. 


G. Bond Lloyd 
Ur. Lloyd hss approached 
the soluthm of a mooted ques- 
tion in the playing of goU, from 
a strictly s^tlfic basis. Not 
that tiiis maans that he is not a 
praejdcat gelt player, tor he is. 
But instead of trusting the eyes 
or other setiese, he bu at- 
tmnpted <» UMMore accuraMy 
a>tisti|fiii^tgd»ftctOT^ Read. 
of.Jija,^|>erlments on page 622. 


Looking 

Ahead 

with the Editor 


gab 

That’s what some people 
do on the telephone, and thoee 
of us who get our talks over 
quickly have to pay for it. 

Why not, then, make the long- 
winded pay by the minute? 
That’s just what is being tried 
in Everett, Washington, where 
every ’phone has its suto- 
nuitic minute-meter. How this 
works out in actual practice 
will be revealed next month. 

UGHT 

There is about twenty times 
aa much science in the adenee 
of artificial lighting as most 
people realise. Next month 
Dr. M. LuckJesh, Director of 
the famous Lighting Rsaearch 
Laboratory of the General 
Electric Company, will bring 
some of the same sdenca out 
of tbe darkness into the light. 

CRASHING 

How does an airplane pilot 
feel when his plane crasheaT 
What are his reactions when ho 
finds that his plane is out of 
control? These and other 
similar questions will be an- 
swered by Lieutenant George . 

0. Neville, a member of the ' 
famous Byrd tranaatiantic 
flight party, whose story of 
bis thrilling experiences will 
be published in our next issue. 

PROTOPLASM 

Protoplasm lives. Every- 
thing that lives is mede of 
protoplasm. What, then, is 
life? It sounds so easy, yet 
all we can set opposite the 
great enigma are tbeoriea. 
Professor Seifriti of the Uni- 
versity of Pennsylvania hu 
been performing some remark- 
ably interesting experiments 
on protoplasm. Thv will be 
described by him next month. 

AIR 

The atmoephere is ao com- 
monplace that we overlook it. 

Prof. W. J. Humphreys, Chief 
Plonddst of the United Statce 
Weather Bureau haa not over- 
looked it— in the next isaue 1m , 

looks tt over, and tells us what 
new things sdenee hw di»> 
corned oonoernlng it. Just 
what, for example, is In the 
unmvlnad highest levda of 
the Bunounding atmosphere? i' " 
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With over lyil^OOyOOO 

popalation in I<o« Aniclc* County and more tkan SyOOOtOOO 
people in tke l4 Soutkern California countiee* 4o% of tke 
coaet market ie witkin local dUetrikutin^ and trading radiue* 


This concentrated mar- 
ket is attracting the atten- 
tion of large industries 
alert to Westward and 
Oriental expansion. 

These nationally known 
manufacturers af^ most 
careful investintion, have 
recently established new 
plants in Los Angeles 
County. 


OTiffA WY 

asAKPiNaBaos. 
UOEHUa lOG. CO. 
NATIONAL BUCUrr OO. 




by rail and ocean routes 
to Western and Export 
trade. 

Unusual proximity to 
rawmaterials...cheap fueL„ 
abundant water andpower 
at low rates . . . labor free 
from strife. . .a world harbor 
...unexcelled ocean and rail 
transportation... low plant 
overh^ . . . high efficiency 


Los Angeles County manufacturers ... all make Los Angeles Coun^ tlie 
distribute with economy and dispatdb, Industrial Magnet of the West. 

ff Sj^fie infomatiim gUdly fitrnitbtd to pro^oatvt induitriis^ 
\bylnd$tari4tlD^munt,UtAHgth$UiambtrofCommmt\ 
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Lightning Prevention 

A New Scientific Method Has Been Devised for Safeguarding Large 
Areas-Especially Petroleum Storage Tanks-by Actually 
Preventing Lightning Strokes, Instead of Merely 
Protecting Them with Lightning Rods 


KntittMr't Ktitn* Corps, Vnittd Stotts Srm,! 

L ightning has always been 
regarded as beyond human 
J control, but researches of the 
past year have lead to a com- 
pletely ravish viewpoint, and have 
offered to the industrial world a new 
system of lightning protection baaed on 
sdentific experiment and research, 
which aims , at protecting from the 
effect of lightning by preventing light- 
ning discharges in, on, or around the 
objects proteetki. 

The new system has already been 
adopted by the Pan American Petro- 
leum Company, after an exhaustive 
inveetigatira, and twelve and one-half 
millions of iMrrels of oil are now pro- 
tected by it. It is known as the 
Cage system of lightning prevention, 
and is the invention of John M. Cage 
of Los Angeles. 

T he Cage system primarily pro- 
tects an area, and incidentally all 
objects within thatTarea, whether they 
be taida, lesnvofts, ataen^, store- 
houses, or bams. It works on a theory 
diainstrioa% opposite to that of the 
ordinary lig htning rod or tower such 
as fat frequently used for protection. 
/A ringle towef or a group of towos 
I. tttt. ^ ^te(^ of alifoeting 
V du»argee which otherwise 


By COLONEL B. II, WILCOX 

CMti Knilnttr, fsut Aimrican PstroUum Comptsn 

would have struck objects in their im- 
mediate vicinity, and conducting the 
charges safely into ground, each tower 
being credited with the ability to pro- 
tect a tone proportionate to the 
height of the tower. 

The Cage system, on the other hand, 
claims to remove the danger of a dis- 
charge of lightning taking place in, on. 



A THRBB-WAY TOWER 
ril» /imWm of at wim tMm a *• 

mHomI Is Mt aeeompaninnt arMdf 


l>; Mtmbor. AmtHetn Sotitty of Oita Kn$htotn 

or around the protected sone. It 
operates by gathering into itself the 
ground charges which would have 
existed within the protected area, and 
returning them to the charged thunde^ 
cloud by ionic discharge, so distributed 
in time and in space that no destructive 
discharge can .take place over, or wifA- 
in, the protected area. 

T his distribution of the electro- 
static charge of the doud over 
time and space instead of concentra- 
tion in time and space changes the 
type of discharge from an “impulsive 
rush” or lightning flash to corona 
leakage, ionic discharge or dlaaipa- 
tion, so widely distributed and ao re- 
duced in intensity as to be perceptible 
only to instruments of predsion, re- 
moving altogether the possibility of 
direct flash or lightning discharge. Thfa 
is not the same as the '‘impulsive rush” 
described by Sir Oliver Lodge; It 
denotes the alternate slow charging 
and instantaneous discharging of a 
doud. 

In practice, this is accomplished 
by erecting steel towers of suliable 
height, completely surrounding the 
area to be protected, these towers 
beii« eonneeted at the top by a eOr- 
don or ring of wires arrang^ in a horl> 
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qumtly intesrified by tht beinc probably respoudble for many 
charge brought down with more fins than are primary dischargee, 
the rain, wbHe the electrons Should this spark, no matter how small, 
of oppodte potential in the occur in the presence of any inflam- 
grotiad are expelled laier- mable or explosive gases, disaster 
ally by the influence of the follows immediately, 
doud. This is illustrated Lodge’s conception of "impulsive 
graphically in the first of rush” is that a large and highly charged 
the dUagrams on this page, cloud at a higher elevation suddenly 
In any event, the presence unloads on a neutral cloud beneath, 
of the charge in the cloud which cloud in turn, being suddenly 
Impoaes by itself an equal overloaded, dumps its charge to earth, 
charge of opp<»ite potential This idea comes from a false analogy, 
on the ground. When this There is no similarity between it and 
difference of potential be- pouring a stream of water from an 
tween charges exceeds the elevat^ vessel into a lower one until 
air resistance, it breaks it shall “tip,” as it were, dumping its 
through and that phenome- contents on the ground beneath, 
non which we know as a 

flash of lightning occurs. ^^HERE is no such thing in nature 
Simiiltaneously with the X as a highly charged high cloud and 
occurrence of this flash of a neutral cloud beneath, unless we as- 
lightning or primary dis- sume the false premise that the lower 
charge, fhere may occur cloud is equally non-conducting with 
numerous secondary dis- the air in which it floats. A cloud is 
chargee or sparks of lesser not as good a conductor as metal, but 
magnitude in or among ob- it is far from being a non-conductor, 
jeets in the vicinity of the Under the influence of the charging 
primary discharge. The cloud A, (see the second diagram on 
xontal plane, and carrying frequent explanation of these secondary dis- this page) there will be a separation of 
points from which di^arges take charges is that, prior to the primary charges in B, positive concentrating in 
place, all properly grounded and inter- discharge of the cloud in the lightning the upper and negative in the lower 
connected electrically with the reservoir flash, the ground and all objects on it portions of the cloud, with such stray 
or other object which it is desired to within the influence of the cloud are lines of force as may be reaching the 
protect charged with the ground potential. earth direct. Here, the stress is pri- 

In order to understand the theory of marily between the two clouds, with a 

the operation of the Cage system, it is 'OfllCAUSE of the existence of the secondary stress from the lower portion 
necessary to know something of the Xj charge in tiie doud, these ground of the cloud to the ground, 
formation of charges in the clouds charges are bound, but they seek to In such a situation as assumed by 
themselves. It is no magic process liberate themselves, restoring electrical Lodge, with a Cage dissipation system 
which suddenly dumps an immense equilibrium simultaneously with the functioning, the cloud B would not 
charge of elec^city out of nowhere primary discharge. If these 
into the cloud. The charge therein is charges ate provided with 
bunt up by a definite process— one ample direct and unbroken 
which takm an appreciable time- paths of good conductivity 
interval for its operation. The up- or low resistance to the 
rushing currents d air in the cloud center of impact of the 
cause a separation of charge. In all primary discharge, they fol- 
probability, this is effected partly by low these paths and the 
subdivision of water particles as they charge is released without 
are broken up by the air currents in spark. On the other hand, 
the doud, partly by jet action, but K there be any break in the 
principally by the friction of tiie pass- continuity of these paths, 
age air over the water particles com- or if a xone of high resist- 
posing the doud. All of these act ance intervenes, or if they 
tpgetiier in varying degrees to cause a be indirect or iasofReient, 

•epamtion of the positive and negative then the chuge will spark 
deetrieal dements in the doud, re- across its line of least re- 
sulting in the phenomenon which we sistanee to the ground or 
know as a duu^ cloud. to a conductor leading to 

this center of impact. 

T he negative electrons usually re- These sparks may vary in 
main in the doud, concentrated length from the inflnit^- 
iii its lower aoite, while the positive mal to several feet, - de- 
deetrona are carried upward and out- pendinff alt<wetiier on . the 
ward, and frequently are finally drcumstances in each iiv- 
brcfuidtt down to earth with the rain, dividual ease, the intrasity 
nds ^oesss is occasionally reversed, of the charge, the capadty 
dtf positive remaining in the doud, of the body, and its di^ 
and the negative brought to earth, tance from the center of 
, 1» eithff evwt, the presence of the primary discharge. Ih any 
Ai^dptidtepoees byi^ui^an even^ the ssMndary ^k, B MR OLIVER LODGB WRONG? 

dmrga of opposite potential on whether small or great, is a ^ 

'tttf dQUBd bweoth. .This is fre- source of grave dangv, ineontct, Bm it* oMompMgtnt kit 
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hold an equal aeparation of poaitive 
and negative chargee, the negative in 
the lower portion being constantly 
neutralieed by the upward convection 
eurrente of positive ions from the 
ground. It would, therefore, tend 
toward an excess of positive. Mean- 
while, other positive ions from the 
ground are also neutralising the charge 
to cloud A. If a discharge of any kind 
could occur under the circumstances, 
it could be only between clouds A and 
B, as the stress between the ground 
and B has been relieved. Any dis- 
charge would neutralize A and B, or 
neutralize B with reduction of charge 
to A, depending on the relative capaci- 
ties of the cloud. It would so reduce 
stresses between A and the ground 
that there would be no possibility 
of discharge between them. This 
brief picture of the nature of lightning 
is necessary to enable the reader to 
understand its action. 

T he new system of lightning pre- 
vention aims at the reduction of 
the charge in the cloud by gathering 
up into itself the earth charges within 
the protected area, discharging them 
to the cloud in such degree and manner 
as to neutralize the cloud charge so 
that no primary discharge of any kind 
can take place. 

A few simple but fundamental elec- 
trical and magnetic phenomena will 
help to make this action clear. If a 
disk of metal be completely diarged 
with electricity of either potential, 
this charge will be found to reside most 
strongly on the periphery of the disk, 
and almost lacking at its center. If, 
now, an encircling ring be brought into 
contact with the disk, the charge will 


be found to have left the 
dlBlc and to be resident in 
the ring up to the capacity 
of the ring to receive it. If 
this ring to turn be con- 
nected to a receiver of un- 
limited capacity such as a 
ground, or if means be pro- 
vided by which the charge , . \ 

can again pass to this re- J « « , , , , ,« \ , 

ceiver, both disk and ring '< \ J , y 

will quickly be completely ' duc and King 

discharged. This is shown v ' , 

in the third of the diagrams, A A 

reproduced at the right. ♦ A . jf* 

If two metal spheres of f " jjHraaa r . r * 

equal diameter, charged *:] ^ 

with electricity of opposite / % 

potential, be approached ^ 

but not brought within 

sparking distance, it will be . 

found that these charge EXPLAINING THE NEW SYSTEM 

W persis f A rimpU Uttir txperiment uihieh can be performed bp 

of time. If, however, one of antov7 wflk simple eguipment 

these spheres be provided 

with a sharp point, directed toward of energy which must he taken into 
the other, then the transfer of charge consideration in order to assure corn- 
will be greatly accelerated and in a plete protection? What must be con- 
brief period of time both bodies will sidered as the minimum area of cloud 
be completely discharged. and ground which must be included 

These principles are now being in such a system, in order to be effeo- 
recognized and made use of. A cordon tive? What general mechanical ar- 
or ring of wires around and above the rangement will give the optimum corn- 
protected area is brought into electrical bination best to produce the desired 
continuity with that area and with results? 

every object within which it is desired Numerous experiments by the in- 
to protect. This results in an immedi- ventor and the writer, extending over 


ate tendency for outward flow of the 


eight months of time. 


previously bound current to the wires, necessary to answer these questions. 

Naturally, many false steps were made, 

T his, however, would have little if as there was comparatively little in past 
any effect if the protection stopped experience to guide us. Many types 
here. The wires would speedily be- and combinations of points and vrires 
come charged to their capacity and were tested. Finally, a three-wire 



• Uom n ACTUALLY WORO 
l>)|fm'iRr-Mlw Mf MToss dtekows pan, eonUniudlr 
; . ■ ■ vr; sMwNpfsr <IU Ourtu aT O eriM 


the interior charges would system was determined as giving the 
not be materially affected, optimum results. 

However, these wires are 

provided with numerous T7XPERIMENTAL work was car- 
spaced sharp points from XL ried on in two laboratories For 
every one of which these qualitative work, a miniature “cloud" 
charges can pass by corona consisting of a disk of small mesh wire 
discharge, ionic leakage, or netting about five feet in diameter, 
dissipation. The liberated with a heavy wire ring reinforcing the 
ions carrying these charges perimeter, was used. The cloud was 
go directly to the nearest charged with direct current, both 
body of opposite potential aegative. and positive potentiid being 
(which in this case is the used, and observations and measure- 
cloud), each positive on its ments were made with respect to 
arrival seizing, satisfying, miniature oil reservoirs beneath. A 
and neutralizing a negative, cloud thus charged would spark aoroes 
thus removing potential six to eight inches of air to the un- 
from the ground and neu- protected reservoir or tank, while the 
tralizlng that in the cloud, same cloud could only spark aeroas 
This is illustrated in the approximately one-fourth inch with 
last diagram on page 491. the protective system in place, tUs 
Tbe practical questions spark invariably being to fhe prot^ve 
which presented themselves system, never to the oil. In other 
for solution were: At what words, the voltage stress between 
rate can such a system cloud and ground was reduced from 
liberate its charge to the that necessary to break down six to 
doud by dissipation, or eight inches of air dialectrio— say 
ionic leakage? What can be 60,000 woHs—to that necessary to 
known of the charging rates break down one-fourth inch— say 2600 
of the doud and the amount voHs. 
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The quantitative teeta were made in the flash. This path is seldom if ever 
the laboratories of the teeting depart- greater than from four to six inches in 
ment of the Southern California Edison actual diameter. Thus there is in- 


gensratfanit and not allowed to aeeumu<‘ 
late to the break-over point, so releas- 
ing itself in an 'Impulsive rush,” a 
very small amount of energy is all that 
need be handled in a given unit of time. 

Analogy will perhaps best illustrate. 
Imagine a water taidc on top of a very 
high tower. Into this tank a constant 
stream is flowing, this stream repre- 
senting the charging rate of the tank 
(or cloud). Numerous small holes 
radiate outwardly near the bottom of 
the tank and are so arranged as just to 
balance the incoming stream when the 
tank is nearly full. These numerous 
small streams, falling from a great 
height, acted on by wind currents, will 


Company at Alhambra, where there tense concentration both in time and be broken up into tiny drops, and will 


were available transformers with capac- in space in the lightning flash. distribute themselves as a gentle rain 


{ties of 260 kilowatts and 260,000 The building up period of the charge, over a considerable area. This is dia- 
voHs. Here sparks 81 inches long so released, takes an appreciable time, tribution of the incoming charge in 


could be secured. As these could not It may be as short as 50 seconds. It time and in apace. It can go on in- 


safely be struck to oil-filled vessels, 
metal tanka were substituted. A 
metal cloud 12 feet square and a 
dissipating system with external di- 
mensions 10 feet square were used to 
determine the amount of current 'that 
would flow, without flash, by corona 
discharge, dissipation, or leskage, at 
varying gradients. Alternating cur- 
rent only was available. 

Our practical installations consist of 
a system of three parallel wires ar- 
ranged in a horizontal plane and 
spaced four feet, center to center, with 
dissipating points at intervals not to 
exceed six inches, which repeated 
experiments showed to be about the 
optimum spacing for such a system. 

I T is interesting to note that with a 
high hanging cloud, there is much 
greater unit vidue of discharge at a 
^vsn gra<hent than with a low hanging 
doud. This has been confirmed by 
numerous experiments. As all lal^ 
oratory experiments were made with 
comparatively low hanging douds, 
this gives a promise that the dissipa- 



definitely without harmful result. 

On the other hand, think of this 
same tank without any such relief, 
but so designed that when the water 
reaches within a few inches of the top, 
the tank will suddenly tip. releasing 
its entire charge at once. This will 
come as an "impulsive rush” or deluge 
on the ground immediately beneath 
the tank, probably washing its founda- 
tions away. This is concentration in 
time and in space. 

I N each case the amount of water 
handled over a given interval of 
time is the same, but in the first in- 
stance, the discharge is harmless and 
in the second it is dertructive. 

The action of a properly designed 
Cage system, under the influence of 
a char^ or charging cloud, will.be 
that, as the charge begins to build 
up in the doud, a small but steady 
release of ground charge back to the 
doud will occur. Until this rate of 
disdiarge balances the charging rate 
of the doud, the potentials between 
cloud and ground will rise. This rise 


tive action of a system may be even 
greater than the experiments indicate. 

There is a great popular miscon- 
ception as to the amount ofdectridty 


LOOKING UP 

Thi* ii me irflheeingit Imeen ehowe In the 
firet Ulufratim of Oh* oHIele 


in potential means in turn an in- 
creased rate of discharge from ground 
until equilibrium is established, at 
which time the discharge of current 


in a lightning flash, and the pow«r 
which it represents. This is due to its 
spectacular appearance, its little under- 
stood and apparently uncontrollable 
nature, and to the disastrous effects 
which occasionally follow a discharge. 
This is not a proper basis on wUeh to 


may be five minutes or even longer. 
With the chu^ng period as brief as 
60 seconds, there is a ratio of 50,000 to 
one between tbe charging and dis- 
charging periods. If this charge can 
be dissipated Simultaneously with its 


from the earth to the doud wiU bal- 
ance the charging rate in the cloud 
itself. When this point is reached, 
equilibrium will be maintained and at 
a potential gradient so low that there 
is no possibility of a lightning flash. 


Judge. A stroke of lightning may 
split a tree, but so will a stick of dyna- 
nit». A stroke of lightning may fire 
a barn, but so will a matdi. Light- 
ning produces disastrous results be- 
eanse of its intense concentration both 
Jn.tbne and in space, rather than the 
, lugs quantity of electricity in it. Tbe 
dnribiion of^ a lightning flash is ex- 
frequently less than one 
otwfboEMfbdtk <»001) part of aaeeond, 
, andthiiKinlesssd energy is confined to 
namw channel, the path of 
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Pre^Sumerian Man 

From Unknown Arabia New Evidence of Prehistoric Man of as 
Early as 20j300 B, C. Has Been Discovered 


By L. H. DUDLEY BUXTON, M.A., F.S.A. 
*y courMty of IMMOvcty (ConAm) 


O UR journey, from Kish, in no it fell to my duty to accept the hos- Nasear or Naw waa that of a local 
Meeopotamia, to Jeniaalem, pitality of the desert police, while saint— the word finally means 
was one of the moat interesting Field hunted for flints and only found “savior." The name is a common one 
and fruitful times I have ever one, and the detachment worked at in many parts of the middle East, and 
spent, and even now It seems hard to the cars. I sat cross-legged on a we had, as a matter of fact, had a 
think that we packed so much into sheepskin in a black Arab tent, ^ank servant of that name at Ksh. On 
four days. tea and coffee and smoked, and got the other hand. Professor Langdon 

On our way out we had found some several useful pieces of information. I was at first inclined to believe the 
stone implements which, while un- asked whether the Arabs ever used name to be a survival of a vague 
doubtedly the umrk of early man, were flint to-day as knives, and showed memory of Nebuchadnezsar, in much 
few and indefinite; we wanted to find them some I had found on the way the same way perhaps that in Cyprus, 
more. Fortunately for ourselves, on out. They were very scornful Those for instance, to-day it is perfectly 
the return journey the Air Vice- were of no use; the Bedouins some- certain that modem saints preserve a 
Marshal gave us permission to go out times used fiints to make fire, but not memory of forgotten ancient shrines, 
into the desert with the armoted-car useless pieces like that. I had one or 

patrol and we practised archeology two flakes that looked very modem, TN this case the name would be an 
under extremely strange conditions, but the people who use the strike-a- 1 Indication that there existed a city 
Our party included Henry Field and lights repudiated them. This was cer- whose very site perhaps has been for- 


myself, archeologists and 

civilians, and a detachment — ^ ! 

we were firet of all regarded A RABIA is a land of mystery. Only 

as extremely mad; out East, ^ of daring explorers have crossed its a 

however, the afflicted of Allah desert, braving its wild tribesmen. Of 

Mmpassion, and before very Mesopotamia, with the joii 

long the detachment were as tion of the Field Mnsenm (Chicago) an 

afflieted as ourselves — but University, he, with Mr. Henry Field, re 

that is a story I will tell in its . Arabian Desert. There th« 

sought and found evidences of ancient n 
proper place. Europe abounds with such eviden 

We did a short journey the merely that more searching has been done i 
first day along the Euphrates Asia will bear watching, 
to a place called Ramadi, 

which is a “desert port” in - — — 

the same sense that the camel 

has been called, od nauseam, “the ship tainly quite an auspicious beginning. 


^ of daring explorers have crossed its arid, burn- 
ing desert, braving its wild tribesmen. Of these the 
author of die accompanying article, a noted British 
anthropologist, is one. Finishing a season’s excava- 
tion at Kidh, in Mesraotamia, with the joint expedi- 
tion of the Field Museum (Chicago) and Oxford 
University, he, with Mr. Henry Field, returned by 
way of the Arabian Desert. There they hastily 
sought and found evidences of ancient man. The 
fact that Europe abounds with such evidences shows 
merely that more searching has been done in Europe. 
Asia will bear watching. 

The Editor 


gotten, but whose vague 

memory has lingered on for 

so many centuries. 

Nazr was easy to find, as 
idful desert police gave tu 

>um- clear instructions, but al- 

*1 though we searched carefully 

Mva- definite archeo- 

pedi- logical data. There were 

(ford some vague stone ruins of a 

d by well, now dry, but beautifully 

preserved, the construction 
(lows which can be seen In the 

rop«. accompanying illustration; 

and that was all. There were 
no traces of the potsh^ds or 

bits of broken crocks which 

strew the ground in their 
thousands on any old city site, and 


the desert.” All along the Euphrates Then I asked about old ruins. Were had there formerly been any settled 
thm are a series of towns from which there any in the desert? They told habitation on the spot even our short 
the caravans start out on t^r hazard- me there were some at Nazr, a few visit would have shown us at least 


ous Journey across to the Mediterra- 
nean; west of them there is no perma- 
nent habitation until the borders of 
Moab are reached. For ourselves— for 
the armored ears were coming back 
the same way— there was one place 
where water could be obtained, and 
only one, after we had left Ramadi. 

W E started off at dawn and It soon 
h^tan to rain— not desert 
wegther, perhaps, but it does rain even 
there— and we were miserable till 
liUMih time, when it cleared up, and 
i|!e balked In rolling country, to make 
our first fbd, a flint implement, but 
hot of any which could be recog- 
al|hd,^ we huted tor the night nearly 
ifA tpISm Ramadi at Jiiitbe 
one nratering place. 

: thh'ocdy persofi In the party 

•vlci and that not weH 


miles away, and that there was a 
well there too, but dried up. Beyond 
that they knew of nothing. So we 
talked and smoked and drank coffee. 
All this sounds very prosaic in the 
telling, but in an .^b tent with a 
lantern hanging from the pole, a brazier 
of camel thorn idling an intermittent 
red glow, and a gathering of swarthy- 
faced desert police, hung around with 
yilitiitHTw and other lethal weapons, it 
was ieally a very pleasant way of 
spending an evening, although so far 
our qu«t had been unsuccessful 
Next" morning we soon came to 
Nair. Tl^ place was of particular 
intMcat because it was to shed further 
light <m a problem met with on . our 
eneditidn to Kish. We had there 
ilMiVnwd a site in the desert south of 
Baithdad called Jemdt-en-Nasr, and I 
was of the opinion that the name 


some traces. But there was nothing, 
just a few stones,' obviously the 
foundation of some post, possibly a 
qsar or guardhouse on the road, and a 
well— nothing to Indicate that many 
men had once lived and fought and 
died in this remote spot. 

The name Nazr, then, at least in this 
instance, turned out to be unreliable 
as a guide to the finding of andent 
Babylonian cities, and the Professor 
and I are now indined to regard it as 
a name of a local saint wImim origin, 
however, is as yet obecure. 

We climbed into the cars again end 
went farther into the wQdemesa. Sixty 
miles from our starting-place in the 
morning we punctured a tire— a forttK 
nate chance, for while the detachment 
labored with the huge tiree, Field end 
I ran round, eyes glued to the ground* 
and began to find things. We 
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went out In opposite directions, al- gested sharing it with him, so we in- the Old Stone Age has been thoroughljr 
though never more than s hundred speeted the camp and put out the studied, we know that during that 
yards or so from the ears. Every now ■ fin lest we should be a mark to desert period the climatei was very different 
and then I hc«rd field shout "got one,” ndders. We walked around and around from what it is now, and that the ice- 
aa he stooped down and picked up an the ears, and talked softly of what the cap reached much farther south, 
implement. This unknown spot in the place must have been like when the Climatic conditions over the whole 
wildmees gave us some of the most makers of the implements lived there, world must have been very different, 
definite informi^on we obtained about Great chadgea have clearly taken and there is every probability that 
Paleolithic man. If anybody wants place. The spot was at least a hundred there was a good deal more rain in the 
to go and find more — and there are miles from the nearest permanent north Arabian desert. It is unlikely 
plenty to be found— it is close to water. There was a little pasture when that there was ever any^ heavily- 
Landing Ground R, (see map, page we were there and some water in the forested region there, but a little more 
496), which is marked on the air maps, desert pools, but In the summer the rain would serve to convert that poor 
and on the map the Royal Qeographi- ground is parched and dried up. To steppe into quite habitable country, 
cal Society has publish^ of this area, live there without camels would be and make it possible even for primitive 
I did not realise the importance of impossible, with them difficult, but hunters to live there. After we had 
my finds here until I went over them the desert Bedu seem to survive on gained a little more experience, we 
later, and they provided me with only camel’s milk, and the camels are found that worked flints were found 
definite evidence of late Paleolithic the nearest thing to perpetual motion principally in small hollows and little 
man of the period usually termed Au- in producing milk without much pas- dry valleys, although this was by no 
rignadan, in Europe, about 20,000 b.c. ture that ever existed. But even the means an invariable rule. It may 


After the puncture had been 
mended, we had no more luck, r~ 
although we stopped once or 
twice. We halted for lunch at 
a crashed airplane. The spot is 
known universally as Maitland’s 
Monument, after the name of 
the man who crashed, though 
he was not killed. We searched 
here again very thoroughly but 
found nothing, and atopp^ for 
the night about a hundred mfles 
farther on, at a place nearly 
surrounded by low hills and 
endoeing a shallow desert lake. 

Here we had found implements 
on our way out, and we hoped 
for great things. It was getting 
dark when we pulled up, but we 
had a look round and found a 
few flakes. 

T hat evening, after the 
ears had been nursed and 
put to bed and the day’s work 
finished, the men made a fire of 
camel thorn and asked me to 

tell them something about 

Paleolithic man. I have seldom A 

had so keen an audience— there i 

was a little circle seated on 
empty petrol drums, the fire- 
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well be that in the remote 
period, when man was living 
there, water flowed down the 
valley bottoms, and possibly 
there were even burbling 
streams. 

S O we talked under the stars, 
watching the horixon with 
our field-glasses at intervals, but 
we saw nothing and turned in 
when the end of our watch 
came. Next day as soon as 
breakfast was over, I^eld and I 
started out. We were told not 
to go out of sight of the cars, and 
we put on revolvers to signal 
with if we saw anyone. 1 have 
never done archeology before 
looking as if I were prepared to 
repel boarders or engage in 
other military feats of arms. 

We met with no adventures 
and made many finds, some 
obviously very early flints and 
others of later date. At the 
bottom of the hollow, near the 
Air Force Landing Ground H, we 
found a large lake possibly a 
hundred acres in extent and 
nowhere more than a foot or so 
deep. Owing to some trick of 


light fUckiering on their faces, and out- most hardy Bedouins could not live Nature there were clearly two surfaces, 
side the circle nothing but the wilder- there permanently. On the one we found no evidence of 

nees. So I told them what little I Yet we found definite evidence that man’s handiwork. The lower surface, 
could about the people who lived in man had, long ago, lived there and about a foot deeper, seems to have 
that desert probably more than a up on the hi^ desert near Landing been exposed in ancient times, and 
hundred centuries ago. A man every Ground R. Further, there is no evl- here we found a large number of small 
now and then heaped more fuel on donee at present that Paleolithic man flint tools. Luckily, in some places the 
the fire from the pile they had gathered ever dom^cated camels, although the upper surface had been removed by 
and Field demonstrated on the im- history of that animal’s association wind or other action, and the older 
plenMnta that we had found. The with man is not very well known. The floor was exposed. We wandered about 
keturewu not perhaps very highbrow, problem seemed a difficult one, uid for some time before we undentood 
but It had great practical remits. The my host was inclined to suggest that exactly what had happened, and we 
1 ^' of the time the men spent their the stones were made by Bedouins, were disappointed that at first we 
■canty leisure looking around and though he admitted that they were found so little. Afterwards we knew 
found quite a big proportion of our obvipusly very old, as the surface where to look. 


' speoiiiieas^ . 

Then the men cast lots for turns at 
guard.'. On the desert patrol the 
. officers take turn and turn about with 
> tile mmi under their eommand, and 
our host had the lint watdn I sug- 


even of the worked parts was highly 
polished by the action of the i^d 
blowing dust against it. Such polish 
takes a long time to acquire. 

However, the solution is falriy 
simple. In western Europe, when 


We returned to camp with fuU 
pockets and very sme heels, to find 
that after the can had been cleaned 
and looked over, the detachment. 
Instead of going to sleep— which as the 
sergeant aaid.to me‘Wai"Mieated”— 
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had turnsd themMlves into archeolo- 
gists and had sewched for flints. What 
is more, they had found them, and 
flints of a later date than those we 
found at the bottom of the depression. 


rivers only material which suggests a 
fairly advanced culture has been found, 
noting primitive has come out of the 
mud ^ the 'ngris and Euphrates. 
Here, on the divide between Mesopo- 


hunted on these wild uplands. My 
little arrow-head may possibly brid^ 
the gap to a certain extent and indicate 
a race of more advanced hunters, but 
it is by itself uncerttun evidence. 



MAP OF THE AUTHOR’S JOURNEY FROM MESOPOTAMIA TO PALESTINE 


TM Mp iraterttd Oie northern portion of the gnol Arabian and i» peopled reith tribet eien trilder than the Bedouint — 
Detert, mhieh elreteket for hundredt of milet to the toulh in fati there are triliea vhidi the ftereeit Bedouint fear 


I cannot say why at one time man had 
lived in one spot and later migrated 
to another higher up on the hillside, 
but at least in that place they did, 
possibly owing to a change in climate. 

During the afternoon we met a 
tribe of wandering Bedouins on the 
move — a singularly Biblical occur- 
rence, for while peace was literally 
on my lips (for that Is the desert 
greeting) we made ourselves ready for 
battle, without fortunately having to 
do more than make a demonstration. 
We slept one more night with the 
armored cars, and got up at dawn to 
wait for the maii convoy which was 
going to take us on to Jerusalem. It 
was icy cold in the grey before the 
dawn, although so hot in the daytime, 
and the men called it “a short course 
in death,” but a fire of camel thorn 
soon gave us hot tea and rabbit stew 
and we then felt better. 

(mnvoy came along and we said 
X goodbye to our excellent hosts, who 
starts on their SOfl-mile journey back 
to garage after doing a little more 
patrolling to see that the King’s peace 
was being kept. We had a few punc- 
tures and found Implements at nearly 
every atop. 

When we arrived in Jerusalem our 
pockets wttre bulging and Field’s 
attache ease was overburdened, so 
until we reached home again we hardly 
knew what we really had found. A 
careful examination later, howevw, 
showed us that our finds belonged to 
the middle and lat^ periods of the Old 
Stone Age, probably the oldest dating 
from as early as 20,000 B.C. We 
also found a ^beautiful little laurel- 
leaved arrowhmu} belonging probably 
to New Stone Age. 

Bn^ tbe eoneludoQa which can be 
- the evidence eoBeeted are 

yaUey of the twin 


tamia and Palestine, we have definite 
traces of the existence of man in all 
likelihood very many hundred if not 
thousands of years before the rise of 
the great Sumerian civilization. We 
have evidence which suggests an 
entirely different climate and condi- 
tions from those which prevailed in 
Mesopotamia since the earliest times 
we can trace in that region. 

Although many of the implements 
were found far away in the desert, yet 
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Tlfpo ef worhmantkip performed bp 
moil, $0,000 peart ago 

we found a few quite close to the River 
Euphrates. We searched carefully in 
Mesopotamia itsell and found nothing 
very early, nothing before about 8600 
B. C., a long rime ago but only a short 
time compared with the immense 
period whirii muat have elapsed since 
Mooithriao or Neanderthal man 


The Sumerians were very accom- 
plished agriculturists, using an elabor- 
ate system of irrigation. Such a 
system, although when learned from 
other more advanced peoples may be 
practiced by comparatively primitive 
peoples, takes many years to build up. 
The Sumerians, however, were far 
from being primitive; they had behind 
them a long and elaborate but aa yet 
unknown history. 

T hese fUnts take us back into 
another world. We do not know, 
of course, what Mesopotamia was 111m, 
nor do we know what was the rela- 
tionship between the valley people and 
the highlanders. The former may 
have already been quite advanced, but 
we have now definite evidence that 
there was a culture which definitely 
preceded the earliest Sumerian city 
known. There is a gap which is yet 
to be filled. We have primitive himtera 
on the plateau long before the dawn 
of history, away in the valley, at 
about half the distance between Lon- 
don and Edinburgh: we have possibly 
thousands of years later, when history 
begins, an advanced civilisation. The 
evidence for a Babylonian culture on 
the plateau is, I have tried to show, 
doubtful. 

One further point remains. Man is 
known to be conservative in Us 
physique more than in his culture. It 
is a noteworthy fact that in ancient 
Kish and to-day* among the modem 
Arabs there survives an ancient phyai- 
cal type, closely resembli^ a type 
living in western Europe in Aurigi^ 
eian times. It is tempting to suggsrt 
that the ancient Kishites and tbeir 
modern repreeentativeB are the ari»^ 
descendants of the primitive i^. 
Sumerian huntm who were li^^ ' 
in North AraUan deswt xa»af ’; 
years before it became a desert. 
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T hat inv«nton ate tempting prey 
for unscrupuloua sharpera and shy* 
•ten is one of oiu* traditions, but, in 
the ease of this tradition, there is 
muei|i truth in. the belief. 

The plans of the schemen seem all 
the more plausible because they ap- 
parently ask no money from the inven- 
tor, but only a percentage of what they 
make for him. For example, a Arm of 
''patent promoters” would obtain an 
inventor's name from the Official' 
Gasette when his patent issued, and 
bet^n correspondence which terminated 
in a contract by which the “promoters’* 
would undertake to sell the patent for a 
percmtage of the selling price. 

A month or two later the inventor 
would be informed that the promoter 
had a buyer who would take the patent 
over, provided the patent was vaBd 
and tlm article could be manufactured 
economically. To satisfy the prospec- 
tive customer, the promoter had to 
make an “engineering and patent re- 
port” This the promoter will gladly 
supply upon receipt of 25 doUara, (al- 
though a really comprehensive and 
valuable report costs several hundred 
dollars). When the inventor paid his 
fee and the report was made, the inter- 
est of the prospective buyer had 
evaporated; in fact, the patentee never 
leaned the identity of the mysterious 
buyer. 

While the Post Office Department 
ended the activities of a group operat- 
ing in that manner, there now is a new 
scheme in operation, a variation of the 
former which is just as dangerous. The 
inventor receives a letter from a Arm 
ot so-called promoters, saying they are 
interested in the patent he has just 
obtained, and asking him his selling 
price. The inventor sets a price, 
whereupon he is told that a sale can be 
made if he furnishes a favorable “in- 
fringement report” For this purpose 
the promoter recommends a Washing- 
ton attorney whose ojdnion would 
acceptable to tite purchaser. 

If the inv«titor retains the attdmey 
suggested to him, he can expect One ^ 
two things, either that the unnamed 
prospective buyer has changed his 
mind, or that the “infringement report” 
ia unfavorable. In any event the in- 
ventor has paid a fee knd has nothing 
. to Aow for it but his experience. 
ROMANCB OP RAILROADING 
ANYONE who believes that ro- 
ilL manoe has passed entirely out of 
life should have sat with the 
tiie grandstand at the Cen- 
tralis t*ijKMnt of the Baltimore and 
V Okio^mMA ittd watched the hi^ 
tMt^koMiMtitea ^ the past m 
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pass by in stately procession under their 
own steam. Headed by the diminutive 
"Tom Thumb” of 1829, built by Peter 
Cooper, there followed in their his- 
torical order some two doeen locomo- 
tives, neatly aU of tiiem the originals. 
It made one feel as though the long- 
familiar drawings from books of early 
locomotive history had come to life, 
clothing themselves in actual iron and 
steel, and had gathered at the call of 
the Baltimore and Ohio officials to ren- 
der this extraordinary pageant the 
great success that it was. 

God bless the genius on the staff of 
the Baltimore and Ohio, say we, who 


WHY NOT THB "AMER- 
ICA'S" CUP 

AMERICAN sportin have 
A been frank in meir admiration 
of the feat of the Scandinavian 
yachtamen, who have “lifted" 
two famous cups in the recent 
6-mater boat contests on Long 
Island Sound In doing this they 
met the beat boats of America, 
Great Britain, Denmark, Hol- 
land and Italy, and defeated them 
so handily that American yachts- 
men frankly admit that the Scan- 
esent a 

r yacht 

design over anything we can 
turn out today. The victory of 
the Scandinavians will be excel- 
lent for the promotion of the 
sport 

The designer of the Swedish 
Jfay-be should be able to turn 
out a worthy challenger for the 
America’s cup. He need not go 
above the length of 65 feet 
waterline. The America’s cup 
contest needs revitalising. A 
challenge by Sweden .r Noi 
way, because of the recent vl. 
tories, would arouse enormous 


gave us this this fMthful historical dis- 
play. It should be made pennanent, 
let us say in Washington.or New York. 

WOE TO THB nOHTING PLANE 

O NE of the most commendable and 
succes^ul post-war activities of 
the army ia tite institution of the 
Army CMnanee Association, which 
seeks' to bold together, in fratwnal 
military . interest, the thousands of 
civilians who gave their time and serv- 
ioea to the country dtuing the war. An 
impmtant annual item in the acti-vitiee 
of the Asaodation is Its gathering at ^ 
great Aberdera Proving Ground to wit- 
ness an exhibition of the good work 
which is being dmw tberch Most re- 
sBsuring to those who feared an 
kaw of intereet in ordnaoee sb^lar to 
that which had oeeufTed othiir 
wan, is the fad ti^st the sttepdioee 
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has grown from so many hundreds to 
s total of some Ave thousand, which 
was approximately the numbw gath- 
ered at Aberdeen during the October 
meeting. 

For the entertainment of the visitoni, 
the Army Ordnance prepared a pro- 
jp^m which really consist^ of a work- 
ing exhibition of the very Ane>new ord- 
nance developed since the war, which 
we illustrated in our issue of Jidy last. 

Most realistic was an atta^ by 
tanka on a line of machine-gun nests, 
upon which they advanced remorse- 
lessly, to climb over and Aatten them 
out under their great weight. But the 
most impreesive and spectacular work 
was that done by the anti-aircraft 
batteries in repelling a night attack by 
airplanes. The target, towed at a 
height of 7600 feet and at a distance, 
on a straight line from the guna, of two 
and one half miles, was quickly found 
and cut down. 

SNOW REMOVAL PAYS 

T here are 36 states situated in 
the snow belt of the United States. 
The Arst Aurries of snow have been 
reported and the season is close at hand 
when every state and local community 
should be prepared, with prompt and 
effective snow removal measures, to 
keep clear the highway routes. 

The American Motorists Association 
states that the motor vehicles rois- 
tered in the 86 states of the snow belt 
involved a purchase cost of seventeen 
and one-half billions of dollars, and it 
estimates the amount required for their 
upkeep in tires, garages and fuel at 
over Ave billions of dollars annually. 
Now, unless effective snow removal 
measuree are adopted, there ia no re- 
turn on this huge inveetment of over 
twenty-two billion dollars, for periods, 
ranging from a few weela to sevenl 
months. 

This is a problem that serioualy af- 
fects, among others, the farmer, the 
school, and the postal service. Snow 
and ice accuraulationa on the highways 
prevent the transport by fanners of 
their products and sivpHss during the 
closed season. 

-It is estimated that this season, in 
thb 48 states, 760,000 pupils will be 
transported to the 16,600 consolidated 
schools in motor buses, and an equal 
number in other t 3 rpea of vehicles. 

Consider the postal sorvice. The 
Post Office Department advisee that 
81,600 rural free ddivery v^dee uae 
660,000 mileB of roads over the 88 
snow states, and swve 21,206,400 pi* 
trons. < This vital senries can bs rsn- 
drad without intsnruptfon, only if tte 
Uiliwisys arc oontiauoudy kei^ elra 
of let and: mm- . 
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Life-Saving Airplanes 

Aircraft Are Now Employed For Carrying 
Life-Lines to Ships in Distress 


O verthrowing & precedent 

of nearly one hundred years 
duration, something new - the 
airplane ' enters the service 
of life-eaving. The present-day in- 
terest in aviation, stimulated to the 
point of accepting the miraculous, 
finds added impetus in an invention of 
Lieutenant-Commander C. C. Van 
Paulsen. About five years ago, Com- 
mander Van Paulsen quietly began 
experiments at the recently abandoned 
aviation station at Morehead City, 
North Carolina, and has perfected a 
revolutionary method of throwing out 
rescue lines by aircraft. This method 
has been adopted at two aviation 
stations of the United States Coast 
Guard, located at Gloucester, Massa- 
chusetts, and Cape May, New Jersey. 

The old tar who related his narrow 
escapes and gave full credit for his 
deliverance to the “breeches-buoy” 
would indeed have something to tell 


By 8. R. WINTERS 

tached, to the ship in distress. The 
stricken crew seized this line and made 
fast a cable carrying a large life-pre- 
terver to which was attached a pair of 
canvas trousers, with lines for hauling 
the “breeches-buoy” to and from the 
disabled vessel. One by one, the 
stranded crew stepped into the 
"breeches,” which formed a sort of 
cushion for the life-preserver, and 
were towed safely to shore. 

A nd now, the airplane has been 
accepted by the Coast Guard of 
the United States Treasury Depart- 
ment as the vehicle for carrying out 
the life-line to ships in distress. In 
this radical safety measure, the line 
on shore is coiled around a number of 
upright sticks, attached to a wooden 
frame. The rope is so wound around 
these sticks as to pay out freely when 
an airplane is taking the line to a dis- 
abled vessel. The end of the life- 


ofi, picking up the rope, which is held 
taut by the masts. The method of this 
pick-up is unique, although by no means 
difficult in procedure. A rope of the 
usual clothes-line variety is suspended 
from the craft and a weight attached 
to the floating end keeps it in a more 
or less stationary position. By flying 
low, the rope from the airplane inter- 
sects the rope between the poles, and 
the weight intervenes to prevent it 
from slipping. The rescue rope, re- 
leased from the poles, is then carried 
seaward to a point within reach of the 
distressed vessel. 

The pick-up line, once caught in the 
rigging of the disabled ship, or other- 
wise secured on board, peHorms the 
function of trailing aboard a larger 
line to which is attached the end of a 
hawser. To the latter is attached a 
“breeches buoy,” the life preserver and 
canvas trousers employed in the time- 
honored method of rescue. This buoy. 



for the rest of his days, should be be fine is led through clips to the tops with simple tackle, is detailed on its 
Mved by aircraft. Various methods of two slender masts, which are lifenuiving errand, bringing the crew 
have been fffacticed for rescuing ships planted on the shore, spaced about and passengers safely ashore, 
in distress, but those of the old school 200 feet apart, and landmarked by That the airplane is quicker and 
tnost frequent^ refer to the "cannon.” fluttering pennants. more certain than the old method. Is 

Briefly, this system made use of a Immediately upon intercepting dis- attested by the fact that in a recent 
mihiatulo cannon, from which was tiress signals by means of the radio demonstration, 27 life-lines were shot 
shot a projectile, with life-line at- equipment aboard, the airplane takes from a miniature cannon mounted on 




THE WEIGHTED PICK-UP UNE 
Tht attalor it htn akotm adjMiHnt the r4leat{ne Mtdiani$m 


diiile-gn&{ wd havi waiglit tad tptet 
allowuw for rtdto inittllttioa. Hum 
pltiMo az«' etptbifl of Itndiag on and 
taldnf off from the water and good 
flying flelda. They are of the three- 
■eattt type and have a 46>foot wing 
•pan. Two amphibians and one sea- 
plane are stationed at Oloueeeter, 
Massachusetts, while the other am- 
phibian and seaplane are asdgned to 
Cape May, New Jersey. 

nARAMOUNT among the duties of 
JT the Coast Guard is life-saving and 
rescuing seafarers from peril. More 
than 200 life-saving stations are mun- 
tained on the coasts of the Atlantic 
Ocean and the Gull of Mexico alone — 
each manned by a crew of seven to ten 
men. They are subjected to a rigid 
course of drilla and well-defined duties, 
which neceetitates their keeping long 
day and night vigils for disasters on 
gulf or sea. The life-saving apparatus 
of every Coast Guard station in- 
cludes a surf boat with air chambers 
to make it unsinkable; a self-righting 
and seff-bailing boat equipped with 
gasoline engine, sail and oars; a 
a Coast Guard cutter, before contact bian planes it should be relatively ‘'breeches-buoy;" an iron-covered life 
was established with a ship on the easy to get a line over the top of an ear capable of carrying five or nx 
rocks. Then, too, the record distance iceberg for the attachment of a high persons at a time, and operated like 
covered by a line ejected from such a explosive bomb. a breeches buoy; a bronse cannon 

contraption is 696 yards, while the Maintaining more than 260 stations, capable of shooting lines up to 600 
new method of delivery is said to be stretching along the 10,000 miles of smrds; a rocket with a coil of rope at 
capable of carrying a rescue line a mile treacherous coasts, the Coast Guard its head which is sometimes used in- 
or more. was authorised under the provisions stead of the cannon, and which can 

Certain limitations, however, attend of the First Deficiency Act 
this new means of extending succor to of 1926, to maintain and 
disabled vessels. For instance, a sea- operate five seaplanes for 
plane cannot take off from rough use in performing the duties 
waters, and should it take off from with which this branch of 
still waters the chances are it would the service is charged. The 
be too far removed from the wrecked five new planes are develop- 
ahip to offer the needed assistanee. ments ol army and navy 
While a land plane in this case might aircraft features and are 
be able to take off from a nearby designed to give maximum 
diore, a forced landing would render cruiaang distance. Arrange- 
it helpless. In recognition of these ments for the construction 
handicaps, the Coast Guard is using and operation of these 
amphibian aircraft at the aviation planes were made under the 
stations where this method of life- general directiCn of Lieu- 
saving has been introduced. This, of tenant-Commanders S. S. j 
course, means that the planes used in Yeandle and E. F. fltone, 
carrying rescue lines to disabled ships and the army and navy 
can take off from either land or water officials extn^devgrypoe- 
— prderably from the former, owing sibls oo-operatkm-' Two 
to the usual high winds encountered typM wwa ded^edi upon— 
near a storm-swept vessel. tbe^GDfi ampMMaa and 

the UO-4 seaplane. Three 
ANOTHER possible appUeation of of the former and two of 
IX airplane activities as an aid in the latter have been eon- 
. Ismening the hasards of seafaring is structed. ‘ 

. a^npeted as a result of the success of The OL-fi amphihUn 
eMfveying life lines. Menacing ice- planes, whidi hs(ve i^ved 
JHe^ that threaten life and property peculiar^ adaptahle to life- 
|tt tite Alhffie lanes of the North saving wtwk, are . equipped 
. AitlSiftie. Ocean have proved stalwart with invert^ Iib«^ en- 
fliMp to attempted placements of TNT. gineS; gas etp*d$y 140 
su^ a slight degree of gallons; estimated. eraWng 
: sucejMi, in tbe j^posed explosions is radius 600 miles at a avis- 
> due ihl tneo^ ing speed iff T&lteotsiqteed 

' a tftie jffacwnent of flte range 66 fo 108 Ic^; 

; ^ means of ampht^ equipped wHh Leids ina- 
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trav9l 1000 yarda; beach cart; pul- 
motor ; and now an amphibian plane for 
rescue work. 

That the added duty of apprehend- 
ing rum-emugglerB has not decreased 
the life-and-property saving effici- 
ency of the Coast Guard service is 
attested by the following statement, 
made by lieutenant Commander Ste- 
phen S. Yeandle, aide to Commandant 
F. C. Billard. "The record for the 
year 1926 in the primary function of 
the Coast Guard- the preservation of 
life and property from the perils of the 
sea — continues to show, most gratify- 
ingly, that the law-enforcement work 
in connection with the prevention of 
the smuggling of liquor into the 
United States from the sea, also calling 
heavily and increasingly on the service 
forces, has in nowise been permitted 
to intrench upon, break down, impede, 
nor diminish what is undoubtedly the 
highest form of service it is the duty 
of the Coast Guard to perform." 



C OMMANDER YEANDLE’S 
statement is backed up by the 
annual report of the United States 
Coast Guard, which shows that last 
year alone, 3037 persona were rescued 
from peril — a higher number than any 
year since the organization of the 
present service — in 1915. 

Some 4831 instances of assistance 
were rendered during the year; 2240 of 
these cases involved saving of life or 
property or both — ^termed major as- 


and other calamitous visitations; drag- 
ging the waters for bodies; burial of 
bodies cast up by the sea; sheltering 
wayfarers overtaken by storm or 
other misfortune; preventing theft and 
invasion by those maliciously inclined; 
protecting wrecked property; acting as 
pilots in cases of emergency; co- 
operating in the enforcement of the 
Federal laws; et cetera. 

Alter bringing intheunfortunatewho 
has floundered in the waters, the duties 


were taken in charge by the crews from 
the life-saving stations. 

The station crew of the Coast Guard 
is divided into regular watches of two 
men each, who, during the hours from 
sunset to sunrise patrol the beach, 
keeping a sharp lookout seaward at all 
times. The schedule of watch is: 
First watch, sunset to 8 P.M.; second 
watch, 8 P.M. to midnight; third 
watch, midnight to 4 A.M.; fourth 
watch, 4 A.M. to sunrise. While the 
patrolman is out, his watch-mate takes 



the station watch, which is kept in the 
tower or on the beach abreast of the 
station, as conditions may require. If 
the station is connect^ with the 
service telephone line, the station 
watch makes it his business to be with- 
in hearing distance of the bell at 
regular intervals. In addition to keep- 
ing watch seaward, he is on the lookout 
for signals and telephone calls from the 
patrolman. 


E ach patrolman carries a number 
of red Coston signals with whi^ 
warn a vessel standing too close in- 
shore or to notify a vessel in distress 
that he has gone to summon assistance. 

A quite complete system of com- 
munication has aided greatly in 
work of the Coast Guard. With radio 
at their service, it is now possible for 
ships in distress to inform, shore 
stations of their plight, and by meaiu 
of radio and wire telegraph systems on 


sistanee. The remainder of this stu- 
pendous figure represented such ser- 
vices as warning vessels standing into 
danger; furnishing food, fuel, and 
watw to vessels In distress; succoring 
the shipwreck; rendering medical 
and surglcid aid to the sick and injured; 
udsting at neighborhood fires and 
fires oeenrring at buildings, wharves, 
and ptbof structures on the shore line; 
fighting forest fires; assisting at floods 


of the Coast Guard are by no means 
at an end. Frequently the lifesaving 
crews are called upon to undertake the 
restoration of persons taken from the 
water in a helpless or an unconscious 
condition. Out of 66 cases of resusci- 
tation attempted by the service crews 
during the year, 26 were successful, 
the persoi.s being restored to con- 
sdousnese, and of these 26, at least 
five were apparently dead when they 


land, the nearest life^ving station to 
the scene of the disaster can be reached 
These fast means of communication 
have robbed the hungry ocean of many 
of its terrors. 

And the time has now arrived whoa 
the master of a disabled ship may look 
forward to assistance and rescue by 
means fA a lifeline thrown from that 
meeeenger of progress and annihilator 
M distance— the airplane. 



WHBRB THB MODULATION IS ACCOMPLISHBD 

In M$ phaiograph ii iUuilraltd Ae afpantiu and Iht tnbea that point the /Inetnaiinf lound mrrmit are leni to the ki^pomor 
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The Giant of Broadcasting 


Powerful Transmitter With Many New Features 
Wins Approval of Radio Listeners 

By OKRIN E. DUNLAP, Jr. 


R adio records are being shat- 
tered by the most powerful 
broadcaster in the world, 
‘ nestled in the Mohawk Valley 
midst the foothills of the Adirondack^ 
This stentor of the ether is now hurling 
broadcasts into the emptiness of space 
with a force of 100 kilowatts or 100,000 
watts, sanctioned by the Federal 
Radio Commission. It was only a few 
years ago that 600 watts represented a 
powerful transmitter. 

The giant introduces numerous fea- 
tures new to the science of radio 
broadcasting, including five of the 
lOO-Idlowatt tubes that have made 
possible this advance in ethereal com- 
munication. So powerful is the in- 
stallation that 60 gallons of water per 
minute are required to cool the tubes 
of the transmittw, lest they melt. A 
tiny quarts wafer keeps the powerful 
wnve from wandering off its assigned 
ehannel, while automatic protective 
devices shut off the power in ease of 
tultw failure and warning is given 
shpiold the water supply fail. The 
inWnl test is recorded in radio history 
a| the first time that 100 kilowatts ^ 
power were modulated and put on the 
aeri^ for bimi4^ service, 

T B(S transmitter is located on a 
^ Swtt SAenecta^ 


ing requirements for a large number of 
transmitters operating simultaneously 
on a wide variety of wavelengths. On 
this radio reservation there are four 
steel aerial towers, three of which run 
aloft for 800 feet and another 160 feet 
high. In addition there are a large 
number of shorter masts. There is a 
rectifier capable of supplying 760 
kilowatts of direct current at 16,000 
volts. 

The development of this installation 
was hastened by the production of tjhe 



MAR^N P. RICB 
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100-kilowatt power tube by the re- 
search department of the General 
Electric Company. The new trans- 
mitter occupies lew than half the space 
taken by the 60-kilow8tt apparatus, 
heretofore the highest powered equip- 
ment. Two of the 100-kilowatt tubes 
are utilised in the amplifier unit, and 
three others function in the modulator 
unit The 60-kilowatt transmitter, 
operated at 30 kilowatts, in accord- 
ance with the Federal license, usw 
seven 20-kilowatt tubes in the amplifier 
and 12 tnbea of the same aim for 
modulators. 

T he 100-kilowatt transmitrnr oon- 
■ista essentially of a radio powar- 
ampBfier, the frequency of wUtii is 
controlled by a quarts cryata|« find a 
modulator hank together with dth« 
necessary apparatus. Two 100-kilo- 
watt tubes of the conventional metal- 
anede construction are employed in 
powetHuttpfifier imit„ 7110 m^ide, is 
copper, approtimatsly tiuee lem 
by times aj^ oBwqusirter inohei llfF di- 
ameter. Tim filiuMnt snd 'gHd Wids 

IqOff by fiye inches in diam^.^lte 
tube is 60 intiws lonK. . 

For filamentexdtation the tnbs re- 
quires 210 mperis al 86 TwoOf 
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aerial by meana of coupling coils and a 
tnuunuiadon line. 

The aerial is of the vertical type, con- 
siating of a cage two feet in diameter 
and 240 feet high. The wires are com- 
bined to form a aingle conductor for 
the lower part of the aerial. A counter- 
poise, consisting of a radial wire 
system 240 feet in diameter, is em- 
ployed instead of a ground connection. 

The frequency of the transmitter is 
controlled by a quartz crystal so that 
the powerful waves do not get off the 
assigned channel. The output of the 
crystal is amplified by five stages of 
radio-frequency amplification to a 
power sufficient to completely excite the 
grids of the 100-kilowatt tubes in the 
power stage. All amplifier stages are 
. completely neutralized so that there is ™B GIANT AT 

little possibility of independent oscilla- 
tions in the amplifier chain. Thus the 
quartz crystal determines the radio or 

carrier frequency of the transmitter, structure. This rectifier is capable of 
which is 790 kilocycles, the same as supplying 760 kilowatts of direct 
used by station WGY in its regular current at 15,000 volts. Several large 
broadcasts. filler units eliminate all objection- 

able 60-cycle ripple from the output. 

S PEECH or music to be radiated is Power for the rectifier is taken directly 
sent from the WGY studio over a from the 13,200 volt, three-phase 
telephone line, at a power approxi- supply for the station. A motor- 
matoly equal to that used for ordinary operated voltage regulator enables the 
telephone conversations. This voltage operator to vary the output voltage 
is then amplified 1000 times by an at will, under load. So efficient is this 
audio-frequency amplifier chain, the rectifier that it is capable of supplying 
last stage of which utilizes a 20-kilo- a transmitter having an output of 260 
watt water-cooled tube. It is then im- kilowatts. Although such a trans- 
pressed on the grids of three 100-kilo- mitter is not available at the present 
watt tubes used as modulators. These time for broadcasting purposes, it is 
tubes fun^ion directly in the plate considered to be practical, 
circtiit of the power-amplifier tubes 

and vary the plate potential in ac- TN order to keep the anodes of the 
cordance with the si^h frequency 1 . large tubes properly cooled, it is 
which actuates the microphone. necessary to circulate 12 gallons of 

Power for the plate circuit of the water per minute through the water 
transmitter is obtained from a rectifier jacket in which each tube is mounted, 
which employs six vacuum tubes of For the transmitter proper, exclusive 
the two-element type. These tubes of the rectifier, a flow of 60 gallons of 
are of the same size as those employed water per minute is required. This is 
in the transmitter but have no grid obtained from a centrifugal pump 

— which obtains Its supply 

from a cistern of 20,000 
gtdlons capadty. On its re- 
turn from the tubes, the 
water flo\ra through a radi- 
ator in which it is cooled 
by a current of air sup- 
plied by a large blower. 
The water is then returned 
to'the reservoir. This type 
of cooling method is term^ 
a dosed system because it 
, is not dependent upon an 
actual contact between the 
water and air for removing 
the heat from the water. 
The water is protected from 
dust and other impurities so 
that it may be used lor 
long periods without re- 
plenishment. 

The engineers call at- 
tentlon to the interesting 
fact that the cooling water 
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actually comes in contact with the 
plates of the tubes, which are at high 
radio and direct-current potential. It 
is well known that pure water is a 
fairly good insulator. By using a long 
rub^r hose between the water con- 
nection to the tube jacket and the 
supply pipe it is possible to secure 
sufficiently high resistance in the 
column of water to prevent excessive 
loss of power caused by conductance of 
the water. 

Remote-controlled electrical appa- 
ratus and protective devices make the 
operation of the giant transmitter 
quite simple. The operator has before 
him two major controls. One switch 
regulates a small rectifier which sup- 
plies the plate circuit of a small metal 
tube designed to supply the excitation 
for the main power-amplifier. A second 
switch controls the large rectifier which 
supplies the plate drcuit of the main 
radio power-amplifier tubes and the 
plate circuit of the modulators. In pre- 
paring the installation to go on the air, 
all motor-generator equipment, in- 
duding the water-cooling system and 
blowers, rectifiers and low-power am- 
plifiers both audio and radio, are 
started. The set is finally put on the 
air by the use of two major control 
switches which, at the will of the 
operator, send 100 kilowatts of radio- 
frequency energy into the aerial. The 
operator constantly checks the degree 
of modulation by means of an oscillo- 
graph while the quality of the broad- 
casts is cheeked by a loudspeaker. 

PRELIMINARY test programs have 
Jr brought an unexpected volume of 
letters and telegraphic reports from 
radio auditon. The engineers are 
espedally pleased with the unanimous 
endorsement of the high power and 
the enthusiastic applause for the tonal 
quality and volume of the signal aa 
well as the sharpness of tuning. 

An analysts of the letters reodved at 
the eondusion of early morning tests 


indtntM that the itginl itiseBgtlrover 
the area east of the Mlariarippi Aiver 
and north of North Cuollaa ia equal- 
to that of broadeaeten operatinc 
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within 60 miles of the receiver. In mid- 
summer, the hiKh-power installation 
was heard with good volume and 
daiity in parts of the country not 
reached by the regular 80-kilowatt 
tranamltter after spring arrived. Lis- 
teners reported that the signal strength 
is so great that static, even during 
severe electrical storms, was com- 
pletely over-ridden and the broad- 
casts could be appreciated for the 
musical quality. Many of the more 
distant auditors reported that fading 
was less frequent and less pronounced 
but the letters indicated that fading is 
not appreciably improved by high 
poww within a radius of 800 mil^ 
where WGY’s normal transmissionB 
wax and wane. The observers said that 
modulation is excellent and the quality 
of the reproduced signal above the 
average. 

There is no doubt in the minds of 
the station officials who made a survey 
of the maQ that the 100-kilowatt 
signal tunes sharply. Those with sen- 
sitive receivers were able in many 
eases to tune out WGY and tune in 
more distant stations whose frequency 
was separated only 20 kilocycles from 
WGY’s frequency. 


,NLY one correspondent pro- 
nounced the test a failure. TUa 


EOliNTIFtjd-. AMBKIC^N 

out by esr, this ym the dearest ahd 
la ovMy the best broadcast 

which we ha^ ever had the pleasure 
of tuaiac-in.'' 

A protainent eagiaeer of the radio 
division of the 0^>artment M Com- 
merce suniiaariasd a technical report 
on reception as follows: “It is my 
opinion thrt the effidency of your 
station so far is the delivery of reliable 
signals to broadcast listeners ia con- 
cerned, has been increased lOO per- 
cent. This bolds for coverage and for 
quality." 

A listener in Virginia reported that 
lightning was so severe that the street 
lights in parts of the dty were out of 
commission, but that the storm had 
no effect upon tiie music radiated 
from the lOO-kltowatt transmitter. A 
Pennsylvanian saidthathedisconnected 
the aerial and ground and then tuned 
in the signals as strong as those of a 
Chicago station, which he had tuned 
in a few minutes earlier with "every- 
thing I had." 

F rom Wisconsin came the message 
that “WGY came in so loud that we 
were able to tune all the static out and 
get the music as clear as a bell." A 
listener in Minnesota said, "This is 
the first time that I have had any 
eastern station since last spring," 
while another report from that region 
said, "Your volume exceeded that of a 
station 80 miles away. There was no 
fading. Tonal quality was good and 
the signals tuned sharply." 

The new station is apparently an 


to . tups off my asfc because of nerve* 
wrad^ Btstie but I came across WGY 
with a signal so dear that statte wu 
hardly noticeable and I had to reduce 
the volume." 

A St. Louis enthusiast r^rted, 
"Beet program 1 have ever had on my 
set from any station dose or far, cold 
weather or hot" 

I T ia expected that the WGY trans- 
mitter will be "King of the Air" as 
far as power output ia concerned for 
some time to come. High-poww broad- 
casting instdlations are expensive. 
The cost of WEAFs 60-kllowatt 
outfit is placed at half a million dollars. 
This does not indude the thousands of 
dollars spent in the development work 
at South Schenectady before the trans- . 
mitter was built for installation on 
Long Island. There are not many 
broadcasters in the field today who can 
afford to spend 600,000 dollars on an 
installation whidi within five or toi 
years may be ready for the archives 
of the past. 

Nevertheless, high power insures 
improved public service and tends for 
fewer stations, both of which are 
sorely needed in the broadcasting 
realm of the United States at the 
present time. Perhaps some day the 
research engineers will learn how to 
successfully modulate a short-wave 
station with an output of 100 or 600 
kilowatts and such a station might go 
a long way in serving the wants of the 
world as far as reliable reception is 
concerned. There is no doubt that 


o> 


nsldrat of Newburyport, Maasachu- 
spC^ said, "There never was ahigh- 
powur stf tion that was not a failure. 
YOtr eaapot expect a balloon to keep 
frOM bunting when you give it too 
mim gm. What becomes of a radio 
apsrtr 
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time ih vo^ Stid muaie was knocked the sMtlo put complft^." beidnn&f ti^lO» t^ 
^dfarastneouldinake A Wisconsin uaa.arid» "I uhwfc ^ U . 




READY FOR ACTION THE OLD AND THE NEW 

Armored eon haulina gun earriagee, latino the place of hortet. Scrrral of the neielg deteloped Briliik meehanieal "horiu" paieing 

The men of the erete are equipped vnth ga$ maek* in retie» before an obmMe horte-dmm batterp 


I T is a far cry from the lumbering, limited to fighting—they now take the its superiority over the horse. In a 
slow, clumsy tanks that were first place of horses in many phases of war- series of tests, the caterpillar equipped 
used in about the middle of the World fare, and they fill the requirements to transport vehicles developed speeds 
War, and which were used with such much greater satisfaction. While they of up to 35 miles per hour, thus show- 
telling effect, especially on the morale have their own peculiar troubles, they ing that by their use, the movements 
of the enemy, to the present-day are found to be more eibcient in many of troops, supplies and artillery can 
mechanical vehicles that are a part of ways than hones. be speeded up to a great extent, 

every modem army. As wo have illustrated on our cover 

Especially is this true when the '^HEY are employed for trans- this month, radio is often a part of 
present variety of tanks is considered. X porting troops and also for towing the tank equipment. By the use of 
They range in size from tiny “tank- units of artillery into the battle lines, this communication system, the varl- 
ettos” to full size vehicles and they In recent war maneuvers held in ous units of a corps can be kept in 
carry armament consisting of pieces England, the “British Mechanised constant touch with each other and 
vai^ng from machine guns to field Army” as the highly developed tank thus always in co-ordination. Diree- 
artillery. And no longer are tanks corps has been termed, demonstrated lions can also be obtained by radio. 
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How Natiife Conquers 

When One Watches Closely the Reforestation of a Barren Area, 
Some Surprising Routines of Nature are Revealed 

Br H. J. LUTZ - . 

nmtrtf IteAnfcafiUfMwif. MeehtM Amtrtca 


What it “Ecology?” 


ofthe orginitm to onvironlng con- 
ditiou, organic aad Inorganic.” 
When wa atart oot. aa ,Jn &a ac- 
conqiMnjring article, to aaa whether 
there ia any ayatem in Natttre’a 
rehabilitation of a waate area, we 
diacovar that, apparantly, ayatem 
permaatea It alL Bnt ia thia a pnr- 
poalve ayatam? The evidence, 
Ulli^ romance, aaya “Na” Natn- 
ral forcaa—fortuitona circum- 
atancaa, canae and affect, anrvival 
of the fitteat-^eaa alone, and not 
a conaclona Natora, control it 
Tbe Editor 


N ot so many yean ago, aa 
geolo^ats figim time, vast 
portions of sduthwestem 
Alaska were locdced securely 
beneath great' sheets of loe. It is only 
in oomparatively recent times that 
these immense blankets have shrunk 
to the remnants we see today. By 
rrferring to the present day ioe-tleldB 
as "renmants" it is not, however, 
intended to imply that they are in- 
aignifleant, for they certainly are not. 
Yet they do represent only the skele- 
tons of the far more extensive fields 
which existed in past ages. 

As the ice of a gladw melts back, 
year after year, it deposits in front of it 
extensive moraines of gladal debris. 
These, of course, are at first totally 
devoid of plant life. Besides these 
barren moraines there are the bare 
rocky flanks of the valley which are 
often polished smooth, with all loose 
rock and soil swept away. These un- 
inhalnted areas are new worlds for 




Nature to oonquer. She Is challenged nlals, for such plants have an immense 
to the work of reclaiming these barren advantage over the trees bedduse they 
fields, a truly great task, yet one of are ampler of stature and spend the 
which she luM many times proved her- winter in a dormant, or nearly dormant, 
self fully capable. state. Then, too, even if these small 

As gladera <4 the present day recede, plants do suffer heavily from frost or 
an excellent opportunity is afforded other injury they can soon regain any 
to see Just how Nature regenerates ground they loee, since they are such 
such areas; how she musters 
her forces, and under just ' ~ 

what conditions she wages 
her battle. 

A S a glacier retreats— 

L that la, melts back, 
for no glacier ever actually 
moves bodfly backward— 
it drops ita burden of rock 
flour, gravel,, and other 
debris that it has carried so 
far in its icy grasp. The 
raw, rocky ^1, totally de- 
void of any organic matter, 
and practically sterile as to 
bactoriri life, prBMnts a tHB FIRST STAGS OF REHABILITATION 
cold, inh«pitable pla^ for reek, flarUo v.11 only UttU 

any plant growth. More- partitluofm(mor<amott,ieaU^»krvb$ 

over, the newly formed 

land features are not stable, and eon- prolific seeders, multiplying rapidly, 
tinual slumping and rapid erosion take On the other hand, the trees may 
place. B^des these adverse eon- live and thrive for many years and 
ditions, blighting winds sweep down then fall the victim of one exceptional 
off the ice with terrific force. In places season and, due to thdr relatively 
these winds alone are eo severe as to more scanty and less frequent seed 
prevent any arboreal growth. production, they may find re-establish- 

However, Nature, with all hw forti- ment more difficult and slow, 
tude, has dsvrioped plants which can The first plant which is found to 
exist, yes, even thrive, under just such come in after a glacier has done its 
conditions. One may well expect the devastating work is a small brown 
earliest invaders <m these frontiers to moss that seems to possess unusual 
be sturdy pioneers that gain and hold hardiness for so diminutive a plant, 
a place fpr ihemselves in tbe face of It grows here and there in Uttle patdies 
great odds. Otte can also expect theM over the rock-etrewn moraine, even 
first plants to bo herbaceous pereh- within a couple of hundred feet from 


THB FIRST STAGS OF REHABILITATION 



ll^iBGONl) 8TAOB OF RBHABILITATION 
s ikm, tompoA eommwitt ismS pirn 


A TYHGAt OU^ARD ^RAINB 
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A CASE OF GENUINE FRIENDSHIP THE FOREST VANGUARD APPROACHES 


the ice front. Since the yellowiah 
brown patches blend in with the drab 
color of the ground, one does not at 
once sense the importance of these 
little plants. However, they are an 
essential part of Nature’s plan for colo- 
nisation, preparing as they do, the way 
for the succeeding stages of plant life. 

Tliis moss is soon followed by a some- 
what higher step in the scale of de- 
velopment, characterized by a beauti- 
ful, showy lupine. The lupine grows 
luxuriantly, and forms dense patches 
which would rival the beauty of any 
cultivated flower garden. Each of the 
long stalks bears great numbers of 
dark, purplish red flowers, making 
royal splashes of color on the other- 
wise somber landscape. I have noticed 
single stalks with over 130 seed pods, 
each pod containing from eight to 
nine seeds. Since single plants com- 
monly have 60 to 60 stalks, the tre- 
mendous seeding ability of this plant 
becomes at once apparent. 

When the lupine has stabilized the 
fresh, raw soil, and has added organic 
matter, we find that it, too, is replaced 
by a third and still higher stage of 
plant growth. It is at this point 
that willow, alder, and black cotton- 
wood seedlinp make their appear- 
ance, along with scattered invaders of 
Sitka spruce and. hemlock. The spruce 



and hemlock seedlings, especially, 
show unmistakable evidence of their 
severe battle with the elements. 

They cling close to the ground, 
forming grotesque little figures here 
and there, or else they seek shelter 
from the terrible winds behind mounds 
of earth, or kindly rocks — anything, 
in fact, which offers protection. 

The constant gales which sweep 
down off the glaciers greatly retard 
the establishment and advance of 
plant life in these new places. So 
severe are these winds that the upper 
slopes facing the ice front, as well as 
the ridge tops, are often totally devoid 
of any growth. Since the leeward 
slopes are not so much affected by 
these winds, they support a luxuriant 
growth of vegetation when the exposed 
slopes are still quite bare. This ^ffer- 
ence in rate of advance results in a 
distinct zonation of the vegetation. 

T he uneven battle these trees 
wage with the elements renders 
their growth unbelievably slow. little 
spruce trees four inches high often 
show ages of 40 to 50 years. Instead of 
appearing as normal trees, many of 
them are low, almost prostrate, bushes. 

Some of the trees in exposed places 
show the severe scouring effect of 
wind-driven snow and have their bark 
eaten away and smoothed by it on 
the windward side, leaving long patches 
of dead wood exposed. In one place 
the writer was astonished to find 
trees 12 inches or more in diameter 
which had been snapped off by the 
wind as though they were straws. 

This damage goes on each year, but 
as the trees are injured they rally and 
try to send out a new leader which 
in time may become the main tnmk. 
^metimee several new leaders start 
at the same time and thus the tree 
takes on a dwarfed, bushy appearance, 
becoming “bayonet-topped.” 

Sooner or later, due to their longer 
Ufe gnd ability to endure shade, these 
fourtli itage invaders, the spruce and 
hemlock trees, are able to overtop 
the willows, alders, and cottonwoods. 


and once this is done they make much 
more rapid growth. Yet even when 
they accomplish this, the struggle be- 
tween the trees for light and water 
continues to be just as keen as ever, 
and many of the poorer and lees 
adaptable individuals are killed while 
they are still young. The more hardy 
ones continue to develop and grow 
and finally form a mature forest on 
the moraine which some 200-odd years 
ago was locked in the icy embrace 
of the glacier. Thus, fully developed 



THE CUMAX FOREST 
A fyml c/ JIm tarf$ Sika tpntu m a 
jiM at Baif. final Jtaga 


stands of spruce and hemlock are 
sometimes found within 1000 feet o( 
the ice front. 

The plants represented in each stage 
of such a Bucc^on as the one just 
outlined are the best adapted ones 
available for the colonization at that 
particular time. As the plant oom> 
munities become highw in the scale 
of development they become man 
complex, and competition inereesee 
until it finally becomes so keen that 
<mly the fitt^ are able to survive. 

Because of this survival of Um 
fittest, working over long perifcds of 
time, there are few imp^eetions in 
Nature’s final expreasion of vegetW' 
tion— the cUmax forest. 
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Thfe the Manger 

Ten Co-operating Astronomical ObservatoHes Have Revealed that 
the Little Cluster Known as Praesepe—^The Manger^ 
-•Contains Over 350 Stars Traveling Side 
by Side Through Interstellar Space 


By HENRY NORRIS RUSSELL. Ph.D. 
CMrtmm of tht Oaptrtmtnt af Atmnomt s*4 Mnctor at 

“ k AiradiM at tha Mt. Wttaait Obtarwatotf eftha Oarm 


T he Mtronomen of antiquity 
were remarkably good ob- 
Bervera; there ta very little 
in the heavens which the 
unaided eye can see well enough for 
real study which they did not note. 

In the constellation "Cancer," for 
example, among Its rather incon- 
spicuous stars there appears a little 
diffuse patch of light which is easy 
to see only on a clear, dark night, 
but under good conditions is always 
found to be there, a permanent 
feature of the heavens. They 
called it in Roman days 
"Praesepe"— the manger, 
while two little stars nearby 
were the "Aselli," the donkeys 
who fed upon its contents. 

“Praesepe" is in the heavens 
still, in the same old place, 
and it looks to the eye the 
same as ever. But, even an 
opera glass shows what it 
really is— a clustw of stars 
of which the brightest we 
just too faint to be visible 
separately without optical 
aid. Were any one cf them 
by itself we could not detect 
it at all without such assist- 
ance; but there are so many 
of these faint stars within a 
small area that their combined 
light is about a quarto- that 
of the Pole-star. Though we 
cannot see the separate stars 
the cluster appears therefore 
as a hazy spot of light. 


T he brighter of these tele- 
scopic stars have long 
ago been carefully observed 
andeatalogued, and a century’s 
observations show that they 
are moving in the heavens, 
and as might be expected, 


moving in the same direction as the 
cluster and at apparently the same 
rate is obviously very small. All 
other interlopers can be picked out 
at once by their discordant motions. 

These proper-motion observations, 
however, are limited to a dosen or 
so of the brightest stars of the group. 
To search for f^nter ones recourse 
may beat be had to photography. An 
interesting investigation by this means 
has recently been'made by Dr. Klein 
Wassink of the Kapteyn Laboratory 



THE YBRKBfl RBPRACTOR 


{noving together toward the east at (^Bingen, which sow 

and souUi at the rate of one degree bears the »mie of its founder lad, 
in 100,000 years. Slow as this motlwi first direetor. ,r. ' 

is, thnqbseiYationa suffice to define its " tf determine -fttldi small nutions 
amount, pretty accurately, and to wi^v certainly Ml : hi imcessary to 
detset with certainty the few stars compare pbit». ts)e«t many yean 
whidh^ I^^Dg to this cluster, ago with rsaantpR^ By the friend]^ 

but in line ndth it and in front at eo-Openrtiefl of Sevmid otM^rVatorisa 
behttd. The chaneP that such an at which photograifiu of "Praseepe” 
unrelated star diould hs#en to be had been made in , past years hew 


plates were taken and both old and 
new ones sent to Groningen to be 
measured. How thoroughly inter- 
national the study of the heavens 
is well illustrated by the list pf the 
co-operating observatories: Pulkavo 
in Russia; Greenwich and the Radr 
cliffe Observatory (at Oxford) in 
England: Stockholm in Sweden; Hel- 
singfors in Finland; Potsdam in Ger- 
many, and the Lick, Yerkes, Allegbeny 
and Dearborn Observatories in this 
country— ten institutions in all, be- 
longing to six different nations. 
The intervals in date between 
the earlier and later plates 
range from nine to 82 years— 
long enough to disclose the 
motion clearly. 

Upon these various plates 
the images of about 600 stars 
were measured and their mo- 
tions found. The list is fairly 
complete as far as the thir- 
teenth magnitude; and the 
Lick plates, though covering 
but a small part of the whole 
cluster, go down very much 
further— to the eighteenth. 

W HEN the results had 
been collected and the 
various sources of error elimi- 
nated (a tedious job) it ap- 
peared that the majority of 
the 600 stars were standing 
nearly still in the sky or at 
least moving slowly in all 
directions at the rate of per- 
haps a quartw or a haU a 
degree in 100,000 years. 
Nearly 200 of th^ howevw, 
were moving faster— a whole 
degree during th« seme period, ' 
sad substantially all of these 
rdm Hwra folBff at the shme rats 
and ip the sathe 

IlieBe latter stall and ibsse aloae ate 
srvidMt^' the imd nepthwe Of ^ 
elusihei the riet^ es 
tious show* ! ■ “ * 


star& . far heUhd the cluster, 
r JUl tdfil— and malting 
for '.the fact that -the 'dueter mm ' 
to eattsud ' fat' .soiiie''#|rae^'’'4««r ' 

Imgsr area of the iky 
cover— It appfiiia that an fas . 
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the “Praesepe" group about 80 stars 
brighter than the tenth magnitude, 
as many more between the tenth 
and twelfth, and about as many 
again between the twelfth and 
fourteenth. The number of fainter 
stars is harder to estimate, but it 
Is probable that the whole number 
down to the eighteenth magnitude 
. is about 368. These stars are scattered 
ovw an area of the sky about four 
degrees in diameter— though the 
brighter ones which form the group 
visible to the naked eye are confined 
within a radius half as great. 

S UCH a group of related stars, 
which we cannot doubt to be 
of common origin, invite, further 
study. The spectra, for example, 
of mar'' of the stars have been ob- 
served and the same situation is 
found that exists in many other 
clusters. Among the brighter mem- 
bers all spectral types except “B” 
and “M" appear — that is, we find 
stars of all temperatures except the 
very hottest and coldest — but the 
fainter stars of any given brightness 
are much more similar in coior, and 
on the average are redder, the fainter 
they are. Here we evidently have the 
familiar giants and dwarfs, and it 
is clear that the brightest stars of 
the cluster must be comparable in 
reality with the brightest in the 
“Hyades” cluster (in which a similar 
situation is found), while those of 
the eleventh magnitude, which are 
dwarfs, not far from the solar type 
spectrally, are doubtless comparable 
also with the sun in brightness. 

If this is true we know both how 
bright these stars look and how 
bright they really are, and from the 
comparison can find their distance, 
whi^ coYnes out a little lees than 
four times that of the “Hyades.” 


Dr. Klein Wassink, from all the 
available data, derives for the 
“Praesepe” a parallax of 0".0073, or 
a distance of 450 light-years (while 
that of the "Hyades” is 120 light- 
years). With the distance known, it 
is found that the bright, central part 
of the cluster is some ten light-years 
in diameter — though, of course, no 
exact limit can be set for so ill- 
defined a boundary— while the outer 
stragglers extend through a region 
more than 30 light-years across. The 
cluster is therefore very similar in size, 
as well as in the brightness of its mem- 
bers, to the “Hyades,” the difference in 
appearance of the two to the eye arising 
from the difference of their distances. 
The brightest individual stars in 
“Praesepe” give out from 30 to 50 
times as much light as the sun. There 
are about 100 in the cluster which 


are brighter than the aim, and some 
20 of these are ten times brighter. 
The faintest stars which have been 
found in the cluster must be but 
feebly luminous — of about the twelfth 
absolute magnitude and hardly more 
than one-thousandth as bright as 
the sun. 

Knowing the distance of the cluster, 
its apparent motion in the sky, and 
also its radial velocity — which spec- 
troscopic observation give us — it is 
easy to calculate how fast it is really 
moving, and toward what direction 
in space. A remarkable situation 
then appears— "Praesepe” and the 
"Hyades” are moving in almost the 
same direction in space, and at nearly 
the same rate. As calculated from 
the data here reported the two lines 
of motion are inclined but five degrees 
to one another, and the velocities 
of motion, referred to the sun, are 
41 and 44 kilometers per second. 
These discrepancies are hardly greater 
than the uncertaintiee still remaining 
in the calculated values, and it 
appears quite probable that these 
two great systems are really moving 
together in space along parallel lines 
and are truly twin clusters, not 
alone in size, brightness and motion, 
but in origin. What that origin 
may have been we can hardly yet 
even conjecture, nor is so a 

oommuni^ between the two a matter 
of certainty. But the evidence in 
its favor is very impressive. 

W HEN next we look, then, at 
this shining spot in the w^t«r^ 
skies, we may perhaps realise, as we' 
may not have done before, how much 
that is wonderful, even in our so- 
phisticated age, is revealed by pains- 
taking study of a relatively inconspicu- 
ous object which at first glance appears 
but as a shred ^'f luminous base. 
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^ *M bvint equipped with 

IftttjMfttie ttectuogniidie t<ar neord- 
' ing tM tettpenture ol the water* of 
the aea. iaebueamt, adopted 
bar Unlvenitjr of California, r»- 
PM* the oti huoket teeter which 
reeorded ohljr auifdoe teaaperaturea 


. . NOTA '^(p^^AR 

. llereieeiii^4i|^recaBtlr^aio«edte.Lo«ANi^*^^Rb^ 
to aealbg tadmipletinw tibpipaa ai w^ ire not purpriaed A 

2ft-toB efeel iMfer, tPQ kof m'iai trdelllbM, had' to be laeiwd 14 b(Qm>^ A , 
•eqond .tt^ 0(M'«ld jMMEbttd 'the 

entira U nfleal llias waa ^ heavy', awkward bed eetUfaebMOi! dMrib^ . 
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Camera Shots of Scientific Events 



SCENE AT THE FAMOUS LAKEHURST, NEW^JERSBY, AIRPORT 
In the air at the extreme left of thia unuaual panoramic is a dirigible, and to the head of its mooring mast at the 
photograph is the Army blimp J-3. Moored to the ground right in the picture is the huge well-lmown Los Angelet 
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SHAPING THE CANAL BED 


Water— the Modem Aladdin 

Thousands of Acres That Are Now Useless for Agriculture, Will be 
Made Available for Crop Production by the Opening of 
the Completed Kittitas Irrigation Project 

By CHARLES P. A. MANN 


after nearly 40 yean of pa* 
/\ tjent effort by dtlBena of the 
/"A Kittitaa Valley in central eaat- 
eni Washington, work on the 
new Kittitas High Line Canal is now 
under full headway and by 1929 the 
waten of the Yakima River will be 
pouring into the Kittitas Valley and 
will bring some 72,000 acres of iJmost 
worthless sagebrush land under intense 
cultivation. The Kittitas Valley is by 
far the most economical unit to de- 
velop of the entire series of projects in 
the Yakima Valley and is located on 
the northern end of one of the most 
fertile valleys in the United States. 

Just east of the center line of the 
Cascade Moimtains three beautiful 
lakes, Kachees, Keechlus and Ge Elum 
lie nestled in parallel form in the 
heart of the Cascades. From their 
outlets run small rivers which join a 
few miles away in the valley below and 
form the headwaters of the Yakima 
River. 

TIH)R 160 miles this river wends its 
J; way through a valley filled with a 
de»lay^of black decomposed , vol- 
,«Mie ash and basalt, . and traveb 
emPlheastward in the form of a gigantic 
"8" to the Columbia River at 
Faeeo, near lower end of the great 
' OblUmbihliMsinr Conditions for grow- 
jiit Of eropa In the world are 

pefleet herwbot for tiie lack tff suffl- 
deni gMisMii during Jdy and August 
J^ RsetfoiM of IShe wwtd are as in- 


teresting cliraatically as the State of 
Washington. On the western slope of 
the Olympic Mountains near the sea- 
coast the rainfall averages over 180 
inches per year. About 40 miles further 
inland on the Puget Sound Basin the 
rainfall averages about 40 inches and 
on the slopes of the Cascades the 
heaviest snowfalls In the world are re- 
corded, witii a seasonal average run- 
ning well over 10& feet. A few miles 
eastward from the lower slopes of the 
Cascades the rainfall drops back to 
about nine or ten inches and in the 
great Columbia Basin, which stretches 
for 200 miles from the Canadian line to - 
Oregon, the rainfall is scarcely eight 
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inches. The average rainfall of the 
Yakima Valley is about nine inches and 
entirely insufficient for continuous 
crops. In fact there is such a wide 
variation of climate that it is impoesf- 
ble to even find a state flower that will 
grow in both sections of the state. 

In weetem Washington there is found 
the densest belt of timber on the Ameri- 
can Continent and vegetation is liter- 
ally drowned with water. The farm- 
er's principal problem is getting his 
rainfall evenly distributed throughout 
the year. In the eastern part of the 
state the problem is getting any water 
at all on the crops. The soil conditions 
in the east section are far better than 
in the west on account of the ezeesrive 
rock and gravel deposits and irregular 
land everywhere but in the river 
valleys, which mark the Puggt Sound 
Basin. Therefore the great problem: of 
the people of eastern Wadiington is to 
put more water and then more on tUs 
soil and hence the beginning of the great . 
cry for water as early as 1880. Thars 
are over 8,200,000 acres of land suit- 
able for irrigation in Washingtob, of ' 
whidi 1,800,000 are in one solid mass 
in tile Colum^ Basin. 

W HEN the fhfit.governmmit prof- 
e^ atong the lower Yakima 
Valley was undertaken In 1^ the 
KRtitaa ffivision of 1310 same projeet 
imntbe next to be eomiMed. A few 
seMers first bauAf the vlaioB of ait . 
: in 
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Another view oj the lining, thowing hov 
Ike eidet and Mtom art laid and held 

formed the Yakima, Kittitas and 
Northern Pacific Irrigation Co., to 
finance the irrigation of the Kittitas 
Valley. But through influence of resi- 
dents of Yakima, the Tieton and Sun- 
nyside divisions of the project werebuilt 
first, and later the Wapato division by 
the Indian Service for the Yakima 
Indians, and within a few years the 
famous Yakima apple began to appear 
in the world’s markets. The total an- 
nual crop raised by the three completed 
divisions (A tlm- Yakima project 
amounts to about fifty million dollars 
and is raised on about 260,000 acres of 
land. 

In all thaw are seven divisions of the 
project, the Sunnyside, Tieton, Rosa, 
Wapato, Moxee, Kennewick, and the 
Kittitas Basin in the northern end of 
the valley. There are twelve proeent 
and proposed storage reservoirs proj- 
ected and in operation, all except 
three being inside the Rs^er and the 
Snoqualmie and Columbia Nationfd 
forests. The total area watered by 
these divUdona when finished will be 
about 476,000 acres with an annual 
crop of w^ over 100,000,000 dollars. 


On these projects some 30,000,000 
dollars have been spent of private and 
government money, 'fhe most famous 
of all these projects is the Kittitas 
division, located in the Kittitas Valley 
near the base of the east slope of the 
Cascades and about 130 miles from 
Seattle and Tacoma. The soil in .the 
valley is fertile and the climate more 
equable than that found in any other 
division. 

In the center of the valley is located 
the town of Ellensburg with a popula- 
tion of about 4000 and is the home of 
the State Normal school as well as the 
division point of the railroads. Water 
was first run on sections of this valley 
near Ellensburg many years ago and as 
early as 1910 surveys were first run out 
for a long canal from near the head- 
waters of the Yakima to bring water 
into the higher sections of the valley. 
The entire district was organized as a 
corporate body in 1911 and empow- 
ered to make contracts and settle the 
land. 

C ONTRACTS for the sale of five 
millions of bonds were ready to 
sign for the purpose of financing the 
project in 1916 and hopes of complet- 
ing the project by 1916 were high. A 
slump in the bond market caused by 
rumors of war caused the project to be 
dropped and it was not until 1923 that 
the government resurveyed the project 
and announced that work would bd re- 
sumed. In 1926 the necessary sum of 
money for the coiistruction of the first 
half of the main canal from the river 
at Easton to the head of the main 
valley was appropriated by Congress 
and in December 1925 the first con- 
tracts were let. 

Actual construction on the main 
canal known as the Kittitas High Line 
Canal, began in the fail of 1926 and it 
was not until the summer of 1927 that 
any progress had been made. The 
total cost will be about nine million 
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dollars and water 72,000 acres, 12,000 
acres of which are available for cultiva- 
tion outside the main valley. At pres- 
ent there are 40,000 acres watered 
within the valley proper. 

Near the headwaters of the Yakima 
River the three lakeshavebeen dammed 
across their outlets by earthen 
and rock walls; Lake Kachess holding 
210,000 acre feet and raised 60 feet. 
Lake Cle Elum will hold 400,000 acre 
feet when the main dam is flnl^ed, and 
Lake Keechlus holding 152,000 acre 
feet when raised 70 feet. 

These three lakes hold the flood 
waters released from the hiMdea dur- 
ing the spring run off and by means of 
special automatic flood gates release it 
into the river during the dry season. 
Lake Cle Elum will not supply water 
for the Kittitas Basin, however, as it 
empties into the river below the diver- 
sion dam at Easton. The three lakes 
are in operation in conjunction with 
the other Yakima projects further 
downstream, the Kittitas division pay- 
ing 1,710,000 dollars for water rights as 
proportionate cost of the impounding 
works. The total amount of water will 
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b* »bout 800,000 un kft pw tmt* 

About one half mile above the town 
of Eaaton a dam 260 feet long and 65 
feet high will aoon be built aeroea the 
Yakima lUvw and from tb^ foot (rf 
thia dam, whidi wlH ndae the water 45 
feet and flood about 276 aQrea, be- 
gina the main High line Canal. Thia 
canal wenda ita way along a narrow 
ahelf above the Yakima River for a 
diatanoe of 26 milea and paaaea 
through the ridieat coal fielda weet of 
the Rocky Mountains, the famous 
Roalyn minee on the east aide of the 
valley. 

At a p«rint on Thorps prairie near the 
northern mtranoe to the main valley 
the canal divides and two thirds of the 


12 feet at the bottom and about 12 
feet dei^ Enough wabw will fltor 
through ^ canal each seaacm to eovar 
Manhattan Island 40 feet deep. The 
canal will be lined with ooncarete for 
about half M its length and will water 
a large atrip of land lying along each 
side of the canal. A canal knomi as 
the Wippel Pump Canal will be aup- 
ptied by means of a series of centrifugal 
pumps and will be about 15 milea long 
and water what is known as Badger 
Pocket in the extreme eastern section 
of the valley. 

Some coneeptioa of the magnitude of 
this project may be gained by the fact 
that about eight cubic mike of earth 
will have to be moved in digging the 


pf wtf And the loads ware n* 
keatod. Btompa and tteea were 
Uaeted and the line of tiie cut ataksd 
out A one ton drag^Uner of a type 
nddoih used in audh .work was buOt 
and hauled onto the Une of toe canal 
This ia opwated by a engine and 
scoops the dirt out of the cut from 
the aide and builds up the side walls. 

A SPECIAL crew of men next 
follow the shovel and by mrans 
of a special Hner made of steel girdm 
molded to fit toe shape of toe finished 
canal, smooth off the aides and bottom 
preparatory to placing the steel mat- 
ting. This is the most perfect system 
for measuring the correct angles of the 


, . • • X ■ 

■ ■' y --..H 


water is carried across the Yakima 
canyon and two railroads in a steel 
syphon over 12 feet in diameter which 
is canied on concrete piers and nearly 
6000 feet long. The other branch goes 
along the southern rim of the valley 
for about 14 milee and crosses the 
Yakima canyon in another syphon 
about aix miles below the town of 
EUenaburg where it meets the North 
Branch Canal. 

This North Branch Canal starts from 
the eastwn end of the big syphon and 
follows the northern and eastern rim 
of the valley for 60 miles until it meets 
the South Branch Canal. Thus it 
completely endrdea the valley which is 
shaped like a stomach and all lateral 
canals will drop gently from the rim 
to the floor of the valley. There will 
be about 80 milee of mun and 450 miles 
of lateral canals. 

T here wiu be six concrete-llned 
tunnels on the project with a total 
length of two end one>fourth miles nnd 
•bout ^ syphons with a total length 
of maiiy lour mllss, the longest being 
6400 MB to length. 

~ Ikutokto'Oaaul trill have a ef4)aeity 
of about 1860 foot of water per second 
opd irill bo • veritabls river, having a 
total width of 45 feet gt the top and 



irrioahon results 


mMsm <1 mni nimd. Tht ufpir 
rifMeaSr pkot«^ ap h iAmn m a(W« 
tnp IM SSTrSS OH irrigaMTlttil 

canals. A tufieid system of digging 
toe censla i* aai^'f^wsi first, the pre- 
Ittoinary sorvoifh mre laid out and a 
topograpUcal i^tawn to scale of 
toe eto^ pro^eto so as to assure the 
exact fajl per ^ to' bring 

the watto too VfSey at toab^^est: 

poarible lev«tvtoeD:,.ioeond» mato-sui^ 
veya were laid aito ibe ifabt «| way 
marked out. • v , 

A crew of m«t''tOietotoi.wtto A «»w 
of county road esgtooent dtored toe 


walls yet devised. The heavy sted 
matting is then put in place and the 
concrete lining poured in place and 
covered with matting for curing. The 
unlined sections are of much larger 
rise in order to prevent erosion. 

More than 18,000,000 pounds <ff 
steel re-enfordng ban will be used to 
the lining or about seven trainloada. 
Over 260,000 cubic yards Of sand and 
gravel will be used in the emnent 
mixture, most of which is hauled from 
a distance of 136 milea from Puget 
Sound because of the lack of depodts 
of sufficient size near the project. 
Approximately 900 carloads of cemeut 
or about 16 trainloada will go into the 
canal as well as 760,000 feet lumber. 
A xystem of laterals will reato every 
quarter eeetion or 160 acres and toe 
project win be expanded as the fettlMU 
move to. 

The total cost und« toe government 
contraeto with toe various contradtoV 
companies on the imjeet.wni bri^ 
toetotaltoArge to about 166 doQars p4r 
acre, loirer than any tober imit of 
projtot. A unique fact «fll b« 4bAt 
no ftnn wffi be greatar tow tovsm 
milai dtstont from a raUNMd and to* 
eoat win be .ox^ |14^ per asm per 
year after cbfxtioff off toe edirt el 
puttiagwattoORtoobtoff. V- 
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Successful Inventors— XII 


An Industrial Expert Tells Why Manufacturers Must Seek 
New Inventions to Keep Their Wheels Turning 

By MILTON WRIGHT 


“f |"^HE Inventor needs to find 
I a manufacturer before he can 
I make money out of his in- 
vention. But how about the 
manufacturer? He has a factory, a 
product, and a market. Does he need 
the inventor? If so, how can inventor 
and manufacturer be brought together 
to the prefit of each?” 

We put these questions, and a 
numW of others, to John F. Sherman 
on one of his fiying visits to the New 
York office of his far-flung industrial 
engineering organization. Sherman is 
not an inventor; neither does he 
represent inventors, but an interest- 
ing part of the work of The Sher- 
man Corporation, of which he is 
preeident, has to do with adoption of 
inventions by manufacturing com- 
panies. 

The quickest way to describe the 
Sherman organization is to call it a 
doctor to industries, helping healthy 
companies stay healthy and grow 
healthier, and finding for sick com- 
panies the causes of their sickness and 
then working out remedies. 

Companies making all sorts of 
things from agricultural implements to 
watches seek Sherman’s help in solving 
problems of declining profits, high costs, 


technical and mechanical procedures, 
markets, sales, and so on. Being con- 
cerned with what makes the industrial 
wheels tick and what causes them to 
slow up and occasionally to stop, 
Sherman and his staff have probed 
deep into fundamental causes of in- 
dustrial conditions. They have found 
that many companies are suffer- 
ing from too much plant. Back of 
this condition may be the fact that 
they have products which have be- 
come obsolete; that need improve- 
ments, refurbishing; or, they may 
need an entirely new product which 
could be made with existing equip- 
ment. 

W E had heard of these activities 
and were prompted to get in 
touch with Sherman and find out what 
it ia all about and what suggestions 
might ensue from the interview which 
would prove helpful to both inventor 
and manufacturer. 

Therefore, to return to one of the 
questions at the beginning of this 
article—”DoeB the manufacturer need 
the inventor?” 

"The inventor has been responsible 
for much of the phenomenal progress 
of American industry,” said Mr. Sher- 



man, “and his importance in the 
development of industry in the years 
ahead undoubtedly will be even greater 
than in the past. The rubber industry, 
the automobile industry, the motion 



JOHN P. SHERMAN 


picture industry— to recall just a few 
typical ones— are built on the brains 
of inventors. And it is not alone 
in the building of new industries 
that the inventor’s contributions 
are vital, but in keeping old-es- 
tablished industries from dying of 
dry-rot.” 

We asked why the inventor ia of 
such importance today any more than 
in the past. 

“Economic pressure,” said Mr. 
Sherman. “Strenuous competition is 
the order of the day. As one of my 
associates has phrased it, ‘Competition 
is the death of trade but the life of 
new ideas.’ Markets today are held 
because the alert manufacturers who 
are holding them are alive to the need 
of new ideas and new products, 'nds 
is true not only in the field of style 
merchandise but throughout the world 
of making and selling. Consumers are 
educated today, through advertisihg. 
They rule the roost. The manufacturer 
who never has anything new to offer 
kisses goodbye to his customers. AkM 
remember that these problems eff 
market are int»-related with the fact 
that the country’s production fadlities 
are expanded to a point where more 
and more volume is essential. To solve 
the complex problems whidt arise out 
of tile new eonditiona of today, mann- 
fatturm need sound reductions In 
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"Tha invmtor must mllM that tha 
ftnt requiB|fct of any now invontion is 
that than be a p^biUty of broad 
human need undwlylnf H, and »*• 
^ in mwi( ehinory for Ite distribution tiiat can 

^ ^ without spendinc a 

tamdto pioni adafit^h Bmall fortune. Let him remember the 
i^outatandiiiglnyentloneand^ 
»dtoh$ aanitd in a kandl^ twi of them not SB mechanical creationa but 


humanity to ride where it bad walked; 
to bridge space with conversation 
where it formerly required days to 
transmit meeeagea. Lrt him 
remembCT GUlette'e safety 
^ ‘ rasor. The money on this 
invention has been made 
) not through the rasor but 

ffJF the blades. Oillette’e funds- 

fJF mental idea from which that 

W invention sprung waathat he 

^ wanted to get something for 

which there would be un- 
limited repeat buaineea. His 
hitting upon a blade that 
could be used and thrown 


unit costs of manufacture, a broad- I JrJF the blades. Gillette s funda- 

ening of their markets, a one ' ^ ^ JUp mental idea from which that 

hundred percent utilisation of their ll invention sprung waathat he 

plant machinery and equipment.” wwf^ to get eomrtWng for 

We interrupt^. “True enough, which there would be un- 

but where dose the inventor fit into i .LiillllliaHai Umited repeat buainoea. His 

this picture?” ' hitting upon a blade that 

“By supplying the manufacturaf could be used and thrown 

with something that vdll keep the a factory that is overcapadtated?” away was a stroke of real genius, 
wheels of his factory turning. Ninety “I might say that I could give you "This element of need is the thing 
percent of American industry today is any number of them, but I don't be- that has been fundamental in inven- 
over-capadtat^. During the World lieve I had better answer that question, tlons which have won commerdal 
War the big problem was one of pro- without first pointing out some other success. Before he spends a lot of 
duetion, so factories were enlarged facts. Will you let me make at this time, therefore, let the Inventor check 
and machinery added, in a desperate time a distinction between what I will up on the potential market, 
effort to keep pace with unprecedented call a raw invention and a new product 

consumer demand. You could sell it ready for the market? “'^HE manufacturer rarely is inter* 

If you could make it. "Our experience with inventors and X ested in raw inventions. What 

with manufacturers indicates that he is interested in is something that 


if you could make it. 


“IMMEDIATELY following the there is a tremendous amount of in- can be made with his present ma- 
1 War we found ourselves with a ventive effort going to waste. A great chinery and for which a market exists 
world-wide market and industries were deal of free-lance inventing means that or can be developed without too much 
stin further expanded to take care of it. the poor inventor spends a vast amount time and money being spent. In other 
Today we have no such world market of time and thought and often hard- words, his interest is not so much in 
as we had a few years ago, but oiv earned savings working up some use- new inventions as in new products, 
factorise have not shrunk. Manu- leu gadget that nobody will have. To get back to your question, there 
facturers find thenoselvu facing are any number of examplw of 


facturera find thenoselvu facing 
thew problenos: 

“How to utilize over-capadta- 
tion of machinery and labor, 
unused floor space, oversuper- 
vision and so on; 

“How to level wasonal peaks 
and valleys by bringing tocher 
suitable products and plants 
equipped to manufacture them; 

“How to standardize produc- 
tion, eliminating unnecessary 
parts and slow-moving items; 

"How to stabilize employment, 
thereby obviating high wagu for 
short-time work and kuping the 
organization intact. 

“.In all of theu activitiu the 
inventor plays an important role 
by providing new products or 
Iminoved methods of manufac- 
ture, The right invention may 
win be the determining factor in 
tlie question of whether a com- 
pany win go on opuating at a 
turn the comer and show 
a auhitfutial profit.” 

yM iive me,” we asked, 
“any q weifle exampka of an 
liSventfMi aaviov the day for 
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how new products have stepped 
into a manufacturer’s picture to 
add greatly to hb profits. 

"General Motors is maldng 
electric refrigerators. A com- 
pany that for years made nothing 
but guns is now manufacturing 
an electric washing machine. We 
found a company the other day 
that used to mal^ oply gun- 
sights and correluy pi^neta. 
Now it is doing a big burineu in 
lamps, upedaOy lai^ bases. 

"A man brought to us not 
long ago what he called a sedan 
cruiser. It was the last wwd in 
comfort afloat. From stem to 
stem it had a wealth'^of noyel 
invwtiona. Everythiag you 
could think of to make er^aiug a 
pleai^ was on that boat--«vea 
to an automatic coektafl sha k e r 
in the cabin. The Inventor had 
no factory and no capItaL AH bu 
bad was one boat and ^ oC 
patents. 

'In another part of the obun^ 
was a tool mwufaetuiefi His 
factory amsUop than hiiiaflr> 
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totaiid heoMded «MW produfit to keep 
htunaohinery ud his men buoy all the 
time. In this instance our orsaniaation 
brought togethw inventor and manu- 
faeturer. We analysed the potential 
market for the cruiser. We worked 
with the manufacturer and helped 
plan for production on the new 
product. Today there is a lot of buai- 
neaa booked— profitable to both tool 
manufacturer and inventor.” 

'*But how could one ever arrive at 
the conclusion that any two persons 
so widely apart as a motor boat in- 
ventor and a tool manufacturer would 
have anything in comnion?" 

“That, 1 grant you, is something 
that calls for a searching analysis of a 
manufacturer’s equipment and methods 
as well as of a thorough understanding 
Of just what manufacturing facilities 
are adequate to turn an invention into 
a commercial product. Many indus- 
tries are peculiarly adapted to do 
things they never think of— things 
tiiat would solve vexing industrial 
problems. 

“Recently an inventor patented an 
alarm clock attachment for oil-burn- 
ing furnaces. He and 
Us backers planned 
a new company to 
manufacture the 
product, build a fac- 
tory and set up ma- 
dilnery. All that, of 
course, meant enor- 
mous expense. One 
of our wents, how- 
ever, had a plant 
that was i^lly 
' suited to the manu- 
facture of this 
tide. Furthermore, 
the plant was twenty i 
percuit over-capad- 
tated. A new prod- 
uct to add to the line 
waa badly needed. ' 

The oil-burner 

taehment was added to the line. It 
rounded out his production and added 
mattfially to his profits, not merely on 
paper, but in actual dollars and cents. 
Tire inventor and his backers are do- 


ing the ftdl production of one com- 
modity to one factory, the full pro- 
duction of another to a second factory 
and so on, leaving a number of fac- 
tories free to take on new products 
which are the creations of inventors. 

“As one typical industry which 
could make use of suitable new prod- 
ucts, take the foundry industry. 
Foundries generally have too much 
plant and too little new business. 
Here and there over the country are 
foundry companies which are ‘licking’ 
the situation. ’They are manufactur- 
ing products which require castings. 
For example, out in Chicago is the 
Chicago Hardware Foundry Company. 


the patent had expired. This meant 
getting into touch with inventors and 
having them submit ideas and plana — 
literally inventing to order.’’ 

We asked Mr. Sherman what the 
inventor could get out of such an ar- 
rangement on the score of profit. 

‘“^HAT’S a question with a k>t of 

X dynamite in it,’’ he said. “Item 
what we see of inventors, it is safe to 
say that most of them have greatly 
exaggerated ideas as to the fortunes 
to bo made overnight— striking it rich 
through another Ford carl It’s sur- 
prising how many things are put up to 
you as being the ‘Ford in its field.’ In 
the foregoing instance, the inventor 
will not get rich from one invention — 
the new container. Why should he? 
The manufacturer makes the market 
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They advertise a pro- 
duct called 'Sani- 
Dry’ which, with a 
turn of a button, 
sprays warm air over 
your hands and dries 
them after washing, 
cutting out towel ex- 
pense and otherwise recommending 
itself especially to factories, schools 
and other institutions. 

“It is certainly a day when the 
inventor can come into his own. You 


before the invention is invented. The 
inventor will be well rewarded for his 
effort just as an advertising man or 
anyone else who sells the products of 
his brain to industry, lids is true 
of many new products. Whereas the 
inventor is supplying something, the 
manufacturer also takes great ri^ 
It is true enough that inju^ces have 
been done to inventors. On the otto 
hand, think of the millions that have 
been sunk in inventions that never got 
acroes!" 


lighted, for they get their product 
manufactured in a plant which is in a 
tion to do the work economically, 
y tiao are receiving material help 
from the manufacturer’s sales organi- 
istion. 

“I^O-OPERATION is helpful not 
Vj) only between the manufacturer 
^ the inventor, but among various 
tjumufaeturers. A number of manu- 
faeturtts in the same line have found 
tiiat’ aO of them are making sub- 
•tf^tiwlly the fame lines of products 
apd an are woridng at considerably 
hekw tbtir fun capacity. The remedy 
^ auoh in' eobnomic waste lies in eo- 
The various ooMpanies are 
aaaodatioB, alloeat- 


know of course, that many of the 
great industrial oiganizations have 
scores of inventors on their staffs, re- 
searching— literally inventing to order. 
I know of a large company which had 
an oil-burning stove ready years snd 
years before oil burners came into 
general use. The smaller companies 
can not do this and yet, if they are to 
survive, tb^ must get new products 
and keep paee- with other conditions . 
of today’ll shtiting market. 

"At the sslite time that many in- 
ventora are letting their brains run 
wild, so to speak, many manufacturers 
are looking for some product along 
definite lines. Recently one of our 
company’s ^ionts had occasioB to 
Nidaee a patented container on which 


We interpoaed at this point. “How 
are manufacturers to know of new 
products which formerly have not been 
in their line but which they can pro- 
duce?” 

"Through a thorough analytis of 
their own equipment and methods, 
coupled with a wide knowledge of the 
methods of manufacture of a . wide 
range of other products,” he answered. 
“As for the inventors, they must bring 
their work to the attention of suA 
manufacturers. After all, tiw hdf 
problem is not how to Invent, but how 
to find the manufacturer who needs 
the invention. There are many sudi 
manufaeturers but to seek them out 
requiiee at least Mmucih hard work as 
it tdna to ereate the inventioa^” , , 



The “Movie” Theater Up-To-Date 


N ot so msny yesn ago, the avenge motion picture 
theater contained only a series <rf seats, a screen, 
(more or less smooth), and a projection booth. The man- 
ager gave little thiS|^t to the comfort of the patrons— in 
the summw they n^t swelter, and in the winter be sub- 
jected to the va^es of an inefficient heating plant. They 
came to see the “movies” regardless, because they were 
new. Patrons were not discriminating, and fdrthmmiore 
there wu not mudi keen competition. But as the art of 
m^on-pieture production grew by leaps and bound)^ 
Mod the pictures to be presented became more pretentious, 
‘lihe number of exhibition houses increased. Then, the 
effects of competition came to be noticeable, and the 
managers cast about for methods of atthieting patrmiage 
to thi^ puticuli» houses. First, only qjedal-attraetions 
were advertised as “draadng cards,” but that was not 
. always enough. Then managete be^ to improve their 
theaters and patrons be<mme attracted to the various 
personal comforts that were offered. The old style of 


uncomfortable hard seats were replaced with other more 
sparious and upholstered chain that made sitting through 
a bng progrm a pleasure rather than a vmitable torture. 
Soon the aign “20 degrees cooler than the street” became 
a commmi-plaoe method of attracting the summer patron 
to the cool, comfortable, darkened depths of the theater. 
But the end was not yet. The theaten became more and 
more ornate, and still further attractions were added. 
It might be said that the ultimate in theatrical design 
tor ^ presentation of motion pictures has now been 
reached. In New York City there are several large 
houses dedicated to the presentation of motion pictures 
that are, in every sense of the word, imlaoee. Tte Roiqr 
theater, tbs result of yean of planning on the part 
S. L. J^hafel," well ktown radio entertainer, is an ex? 
ceDent example of these. We reproduce on tlMee pages 
several photographs, spedajly posed for the SciBifl'ntc 
AManiCAN, of thib more striking features of this weD- 
detigned theater,. It seems that nothing has been i^bfed 





Many Modern Comforts Provided 


aod that every comfort of the patron has been thought 
of. No longer is the theater a mere place in which to 
view a motion picture. Instead it is more of a place of 
entertainment and a club combined. There are rest 
robms, furnished in tiie best of taste and equipped with 
eveiy oomfort tlbat patrons could possibly wish for. 
The lobbies are spacious and are so furnished and decorated 
that persons visiting the theater for the first time are 
entranced as they enter, and often spend some time in 
viewing them. Within the theater itself, the udiers 
conduct one to his seat with the utmost courtesy, utd 
upon bvittf seated, one finds that he is as comfortable aa 
hi would be in his own home. In the hot days of summer, 
tlm is always coolness to be found in the modem theater. 

luovided by means of up-t<>-date refrl|eraifn| 
idphih ventilating systems. At convenient plaesa 
thfn ate farvltuig dnnkbg fountidns where watev of 
teipjpMture mi^ l>s obtained. Here again, 
ate employed and the eooled water 


is circtilated to the various outlets. Should it so happen 
that a person be taken sick while in the Roxy theater, an 
attendant is always at hand to render first aid, and if neces- 
sary, rush the ailing one to the completely equipped hos- 
pital that is an integral part of the equipment of the 
theater. In the projection apparatus, many changes over 
older types of projection machines are noticeable. The 
booth is cool and well ventilated, and the madiinea are 
of the latest types. Most prominent among them are 
those which are arranged for the projection of the newest 
"talking movies.” Complete installations for the presen- 
tation of two different types of the latter are available. 
Both of these systems have been described in this maga- 
sine. One is' the Movietone, in which the sound record 
is made directly on the motiun-pieturo film, in a narrow 
space at the side of the pictures. 11110 was described m 
detail in the September, 1927, issue. The other method, 
described in the June, 1927, issue, Is the Vitaphone, using 
a disk record for sound recording. 
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Scahdiii^iah Smmeter Yachts Wi|i 



NORBO, WlNNUt OT OAWANHAKA OIP CXlTil, DKRNDEB Ot SBAWANHAKA CUP MAT-BB, WINNER OF GOLD CUP 


T he ScandinaTiaiu have tailed it waa captured by varioua foreign 
back to Europe taking with them cluba, waa brought back to thia country 
two international yachting challenge 
cupe, Norway ha-Wng captured the 
Seawanhaka cup, and Sweden, the 
Scandinavian gold cup. 

The races, nine in all, were aailed on 
Long Island Sound and in winds which 
varM from very light airs to freah 
breexes of 20 knots or more. It waa 
s case of fair winds and no favor, and 
it is frankly admitted that the clean 
sweep made by the Norwegians, under 
a wide variety of weather conations, 
proves that the foreign designers and 
yacht builders, at least in the design 
and construction of the smaller radng 
craft, have taken a very decided lead 
over this country. They seem to have 
achieved in the smaller classes the same 
suprenuey which we have shown so 
lo^ in the larger yachts built for 
emnpctition in the famous “AmericaV* 


The Seali^faaka cup, put up some 
tO'ywira w, imore ago for intwhational 
emrteats, was eanled overseas long 
alD aftdf aftM tnveUng to and (ro as 



two years ago by the American sig- 
meter yacht Lartai. In thia year’s 
racing, the Norwegian Noreg, owned 
by Crown Prince Olaf and associated 
yachtsmen, lifted the Seawanhaka cup 
by winning two out of three races. 

The Scandinavian gold cup put up 
by. the yachtsmen of northern Europe 
for international competition, and won 
recently by America, was challenged 
for by seven nations: Norway, Sweden, 
Sinland, Denmark, Holland, Italy and 
England, each of which sent its best 
boat to Long Island Sound. 
Scandinavians eliminated idl com- 
petitors, and before the last race Midi 
of them had won two races, the 
Swedish boat May~Bt winning the 
third race and the cup. 

The races were won, not mainly by 
seamanship, as many suggested, but 
because the form of the boats and the 
cut ot their sails were superior. ^Thla 
was proved when, in a race for all nine 
boats, fin which tiie craft changed 
ddppen, our Shennan Hoyt btpi^ 
the Scandinavian yad^ti AToy-Hs, Imine 
again ah e"^ — ' 





THB CORE MAKERS’ TABI^BS 


HERB THB FLASKS ARB PREPARED FOR POURINO 


’ move, preparatortt to uw poiiniv ojuraiton WHun u tiuutraiea ima» 



CHARGING A CUPOLA A 
Cbnttnuoua durging of each 
of the aix cupolaa ii carried 
on entirely by machinwy in 
the new Bulck foundry as 
■hown above. The nuit«rials 
are weii^ied and placed in 
the big bucket, which is 
hauled up through a hatch- 
way cut in the Soor, then 
pudiediiudde the cupola. At 
this point in its Journey, it ia 
tipp^ over, dumping its 
contents into the seething 
mesa in the cauldron below 



A POURING AND COOUNG 
(Above) Overhead trucks 
coming from the eupdas tilt 
the molten iron into hand 
ladles, also hanging from 
monorails. The workmen 
stand on a moving platform 
which keeps pace with ite 
moving fla^. (Left) From 
the shake-out grates, after 
removal from the molds, ^ 
castings travel on overhead 
conveyors for an hour and a 
half to cool them sufficiently 
for further foundry handling 


The New Modern Foundry Arrives 

H ave you ever stood in the gloom of a foundry? Re- iron foundry in the world by the Buick Motor Company 

member the brawny, panting, sweating gnomes, bare at Flint, Michigan. Core making, assembly and baking, 

from the waists op, dc^ng about the floor with ladles charging and discharging six 96-inch cupolaa, pouring 

liquid flame? Have you heard the scream of pain as the molten metal, cooling, cleaning and finishing the 

molten iron spilled upon a workman’s hand? Have you castings— all rely qpon machinery to an extent which 

seen a men drop sensdess from the heat and the poison- makes the old-time, foundryman rub his eyes with in-, 

laden’ gaieas? That picture is fading and in its place is credulity. The foundry building proper is 676 f^ long 

dawiat^ the found^ light and airy as a well-planned and 128 feet wide, with cupolas, cote room, pouring room 

irnii^ine Abop, ventilated by forced draught which keepe . and part of the cooling equipment, togdher vdth an 
tiNi air circulation constant, with ingenious machine^ elaborate conveyor system. The cleaning plant, 680 feet 

the slaving humans for all of the heavier ehoroi long and 240 feet wide, contains sand blasts, tumbling 

^ In foundry iTrSetjce is opened with the swing- mills and other equipment to prepare the castings for 

: of the largest did meet modern gr^- the machining which puts on the fli^ finish. 
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The Month In Medical Science 

A Review and Commentary on Progress in the 
Medical and Surgical Field 


SsfMy Plus in the Stomach yean, there haa been an increase in slough away and uleen are fonAed 

C AfiBfl are reported again and the cancer haaard running approxi- in their place. 

again of people who swallow all mately from 40 to 50 percent. The The cause of cancer is still unknown, 
aorta of metalUc objects without any increase for women has been lees than Various theories have received spedal 
reason, except perhaps a disordered that for men, approximately 21 pw- attention, particularly those having to 
mentality. A physician In Newark, cent. do with the effects of chronic irrita- 

New Jersey, recently operated on a Dr. Dublin believes that the situa- tion. It seems to be well established 
Polish woman, aged 86, who came to tion cdls, for intensive research of a that chronic irritation will not in it- 
the hospital because of some difficulty type that is not yet being given to the self produce cancer, but that it will 
in the lower part of her intestines, investigation of cancer. Where we cause changes in the tissyea that 


T^en the physicians made 
an X-ray examination they dis- 
covered a large mass of material 
in the stomach and the opera- 
tion included the removal of 
this mass. It consisted of an 
interlocking bunch of safety 
pins, the total weighing 295 
grams or ten ounces. The 
patient told the physician that 
she had first swallowed the 
pins 18 years previously be- 
cause she was himgry, that 
she kept up the practice for 
four or five months, and that 
sto had given birth to four 
children in the meantime with- 
out any special symptoms re- 
let^ to the safety pins. 


I N the International Con- 
ference of Cancer Control 
held at Lake Mohonk, Dr. I. L. 
Dublin considered the chance 
of death from cancer for per- 
sons living today. His in- 
vestigations were based on the 
recoil of the Metropolitan 
Life Insurance Company and 
showed that cancer as a cause 
ot disability and death is in- 
erearing. Of course much of 



RESULTS OP METAL DIET 
A PoH$h ¥wmn nmUoiMd a of taftig pin* Itcatm, 

ik« mmL •*« 1PM hmvrf. X-ror pMoravA ihtw Sow <*« 

!pi^ in ^omatk from pwiTi'oii Up* hwtp fpMOPPd 


favor the development of 
cancer. Cancer of the mouth 
and throat is far more com- 
mon in people who smoke 
than in those who do not. The 
two lines of attack that yield 
the most satisfactory results 
are surgery, and the use of 
radiant energy in the form of 
either radium or the X ray. 


A n investigation of 35 in- 
dustrial and commercial 
establishments in Nashville, 
Tennessee, made by Drs. W. 
S. Leathers and Hugh J. 
Morgan, revealed hasardous 
processes involving the use of 
dangerous substances in fou^ 
of them. In one enameling 
plant, 89 people were examined 
for lead poisoning. Only 18 of 
the 89 men examined fidled to 
show evidence of the disease. 
Workers in practically every 
branch of the plant were 
affected and a survey of work- 
ing conditions in^eated ^f^ 
cnlties not only with the ac- 
tual working conditions them- 
selves, but also with the hy- 
ipenie accommodations in gen- 
eral use. Rooms were im- 


this increase is due to the fact that ought to be spending millions, we are properlycleanedbetweenworkinghourB; 
people nowadays are living longer spending thousands; where there are the walls, ceiling and windows were 
than they used to, and they die from hundreds of physicians especially covered with lead dust; men were 
the diseases of advanced years rather traced to recognise and treat cancer careless in handling the enamel mix- 
than from the infectious diseases which early, thousands of physicians must tore', the washroom was small* dark, 
formerly carried them off at an early be better informed on this subject, and poorly ventilated, and there were 
age. In 1924 the probability at the The term cancer, as commonly used, only two shower baths in which the 
age of ten of dying ultimately from is applied to til malignant tumors, men could wash off the traces of lead 
canenr was exceeded only by the Actutijiy, malignant tumors are di- dust before leaving for home. Even 
jwobability from three other causes: vjded into at least two types. The the lighting was had. 
hemorrba^ into the brain, chronic first fact of importance about a tumor More tiian half of all the eases of 


infiammation of the kidneys, and 
heart disease. AmCng women, cancer 
was third in the hat, being exceeded 
ctely by heart disease and brain 
hino^riwgd* 

wot each of the ages beyond 10 
npte the age of 90, during the last IS 


is Its unlimited power of growth even 
at the «(penae ef all the rest of the 
body. Fluently the tumw growsso 
rapidly that the blood vesstis cannot 
keep ttir with it. Therefore, the eells 
distant from the blood do not reetive 
suffleimit notritibn to keep alive; tl^ 


metti poisoning found in industry 
due 16 lead, and nine tenths of alUead 
poisoning can be prevented by keeping 
the dust and fumes from entering tits 
mouths and noses of the workers. Tor 
more thua a quartw of a century 
plqrtidans and pt^e hetitih workaia 
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have been agitating (or hygienic con- 
ditions in this country. Nevertheleu, 
the situation outlined in the plant in 
Nashville is not unusual, as similar 
plants are to be found in many com- 
munities. 

The number of deaths from chronic 
lead poisoning has diminished about 
one half in ten years, but there are still 
thousands of eases of lead poisoning 
cd varying degrees among workers 
which do not produce death promptly. 

A survey of the enameling plant 
mentioned revealed not only lead 
poisoning, but also general defects in 
the workers which ^ould have been 
corrected. Everyone of the workers 
had some defect, so that none of them 
could be given an absolutely clean bill 
of health. 

A survey of industries recently made 
by Dr. J. P. Leake of the United 
States Public Health Service revealed 
the fact that lead is not infrequent in 
the dust in the air of all sorts of in- 
dustries. The signs of lead poisoning 
are available early in the blood of 
the person affected. Serious symp- 
toms particularly relating to the stom- 
ach and intestines occur, as well as the 
later effects in the form of paralysis. 

The Tallest American Boys 

D r. HORACE GRAY of the lUinois 
Institute for Juvenile Research, 
and Dr. S. T. Nicholson of the Hill 
School in Pottstown, Pennsylvania, 
have recently concluded a study to de- 
termine what type of American boy is 
the tallest. The investigation included 
examination of boys in private schools 
and in public schools, and also a study 
made in California of especially gifted 
children. Boys in eastern boarding 
schools were found to be as tall or 
taller than gifted boys of all ages in 
Califomia. Boys from eastern board- 
ing schools also were found to be taller 
in general by from 2.1 to 6 percent than 
public-school boys at varying ages. 
Private-school boys are in general 
taller than those in country day 
schools. 

' The ancestry of these boys is pretty 
generally Am^can-British. Attempts 
are now bping made in various schools 
in the United States to determine the 
relationship of height and weight to 
ancestry and to environment. 

Rheumatism Cures 
JoKrtiof o/ the American Mtdi- 
X cal Accoeiatm has recently called 
attmtion again to a rheumatism cure 
existed from Boston, and consisting 
mostly of aspirin and saUeylie add 
ndmd wltii a little laxative and some 
vistetable matter. It is safe to say 
thttt 90 pwcent <ff patent medicines 
dahnad to euro rheumatism are mix- 
tlirib aapirin (w aindlar drugi as 
iikidr potent Ingredient. -Thersforer 
jteiindeot^portdi^ at « high prioeo 
gaad. drug and cxpeota, 


largely because of the advertising 
aas^atisd with his purchase, to secure 
remarkable effects. 


A New Pneumatic Hammer 
pVR. HORACE C. PITKIN of 
jL/ Boston has recently described a 
new pneumatic hammer for use in 
surgery of the bones. One of these 
has bwn installed in the orthopedic 
operating room of the Massachusetts 
• General Hospital. The hammer is 
operated by compressed air. Its speed 
is controll^ by a throttle situated on 






PNEUMATIC HAMMER 


Top; Hammer in une. Note eonvenienee 
of Oirstf* io (fcasit. Below: Ope^nt- 
ropm aeomblp; 1 — ielirern turn; t—reihie- 
int wlw; f— ptSMure gage; 4— «*> rkaon; 
S—otmTiuble Mine; e—oofeoiomoo; r— 
ik« ptMUWalw’ hammer ilmilf. 


the pistol-grip handle and it may 
deliver 3800 blows per minute. Not 
any of the moving parts are exposed 
and yet it ia possible to sterilze the 
hammer completely by boiling it with- 
out taking it apart. 


Gasoline and' Oil Poisoning 

T he inereidng use of gasoline and 
coal oil la bringing to light numer- 
ous cases of poisoning from these sub- 
ataness, particularly in children who 
drink almost any^ng that may be 
standing about in open vesaela. The 
inhalation of d>e vapor of gasoline will 
csuse bsadadie, dissiness, shortness of 


breath, and if pertisted in, uncon- 
sciousness and death. Drowsiness is an 
early symptom. In case of swallowing 
as much as an ounce of gasoUne or 
benzene, unconsciousness comes on in 
from 10 to 15 minutes and death may 
follow shortly after. Most of the 
fatal cases occur in children. A woman 
aged 20 years died after drinking one 
ounce of gasoline, but another woman 
recovered after drinking a pint. 

When coal oil is swallowed the effects 
are like those of alcohol, but much more 
poisonous, particularly in children. 
There is a burning pain in the throat 
and stomach, vomiting, a good deal of 
thirst, drowslneas, shortness of breath 
and perhaps unconsciousness. 

When a child drinks either of these 
dangerous substances, vomiting should 
be induced as soon as possible. This 
may be brought about by inserting a 
finger into the throat or by causing 
the child to drink large quantities of 
hot salt water. The symptoms par- 
ticularly of sickneas and ahoek are 
best treated by a physician, who will 
provide medicinal stimulation when 


Ultra-violet Raya In the City 

A n investigation conducted Jointly 
. in the Department of Health of 
the City of Chicago and the Depart- 
ment of Physics of the Univenri^ of 
Chicago by Drs. Herman N. Bundesen, 
commissioner of health, Harvey B. 
Lemon, I. S. Falk and Mr. E. N. 
Coade, reveals the fact that not 
enough ultra-violet light comes through 
from the sun in Chicago during the 
winter months to be of any significance. 
Under the supervision of Prof. Henry 
G. Gale of the University and Prof. 
A. J. Dempster, records of Chicago’s 
sunlight were made daily from Novem- 
ber, 1926, to May, 1927. Every day 
a photograph of the aun’s spectrum 
was taken on a portrait film. The 
value of the sunlight aa recorded 
in Angstrom units measured from 2900 
to 3200. Investigations made by Dr. 
Alfred Hess in New York City show 
that light of this ^ency haa little 
effect in preventing rickets. In March, 
when Chicago’s atmosphere is heavily 
laden with smoke, the amount of 
ultra-violet rays coming through is 
not sufficient to have potency. The 
actual fact of the matter is that the 
ordinary incandeecent bulb has about 
aa much power as the sunlight of 
Chicago in winter. 

In addition to studying the effects 
of sunlight, the investigators studied 
the power of special forma of window 
gito to transmit ultra-violet rays. 
Thflir reports agree with those of the 
Council on Physical ’Theray of tiie 
American Medical Association to the 
effect that the spedal glasses manu- 
factured for thia purpose will traaa- 
mlt such uhra-vlolet raya aa come to 
them from the sun. 
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Which Foot Supports a Golfer’s Weight? 

Br C. BOND LLOYD 

G olf wrlten, players and inatruc* distributed, there being only five us conmder the distribution of weight 
tors have arg^ and theorised for pounds difference in favor of the right, in the drive, which is of fundamental 
yean as to how the weight is shifted Johnny Faired, well-known eastenf importance. Where is the main por> 

and distributed during the golf swing, professional, says: *'As the club goes tion of the weight at top of swing? 

Thoe has been much controversy, back, the left leg has continued its in- The winners of 16 British Champion- 
particularly as to how the weight was ward movement and the right leg ships say that the weight is mainly 

distributed at the top of the swing, stiffens, giving the appearance of on the right foot. Th^ m abso- 

Harry Preesler, one of California's bearing moet of the weight. This, lutely wrong. The weight is mainly 
leading teachers, says in part: “As the however, is an lUusion. At the top of on the Mt foot and never by any 
dub goes back, the wdght shifts to the the swing the wdght is evenly die- possibility on the right.” 
right until at the top of the swing, tribeted and the body still maintains During a national amateur ."tournai- 

80 percent is on the right foot. The its hsbmce vrithout sway.” Presalar ment, held at Minikahda, I had an 

left heel is off the ground and the left andj Fatrefi ezmesa wi^ly different opportunity to place two gravity 
shoulder is around until it is almost opinions as to m wdght distributimi. sei^ for test purposes. A series 
on a line with the ball. As the dub Harry Vardon is emphatic in saying, fast gradex pictures u&d also motion 
eomes down the weight shifts to the “At the top of the sO^ the weight is pictures diowed that the w^ht difft 
ril^t, 90 percent of the weight bring on the right foot-’ J. H. Taylor varied, depending on who played tiie 
, OB tbs right at the finish of the swing.” furt^ emphasises this when he says, shot Mr. Harold Weber, a very 
I have no ^ as to where Harry gets “As the dub swinp back, the weight sound golfer, showed at top of swUmi 
bis infQfinMton abofut the weight shift, diould be shifted by degrees until, at 81 pounds pn the left and 68 on the 
Tbs pbotograpb, Figure 8, of Mr. the top of siring, the whole 'wrijdit Is riidit. Ellsworth Augttttus, who is a 
IMibWd t. Jonas, Jr., of New York, wuiported by the right leg.” v«y long driver, showed 68 <a the Iri^ 

‘ a^ws^fino playtf, shows that, at the P. A. Vaile, who has written many and l28 on the rlidit. 

bis Wdgb^ is praetiesUy evenly books on tennis a^ golf, says^ “1^ psora Inteisd^ Wf^ thf ^tsstg^ 
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Figure 7 


FIGURE 8 


made durins the iwing of Jimmy 
Kenny, well-known professional at the 
S^vania Golf Club. M 

Flsuna 1 to 4 show Jimmy drivinK. 
He Ut what is known as a “screamer" 
durinif this shot. It was necessary to 
use (our cameras during the swing. 
Figure 1 shows the stance with weight 
distributed as foUows, 88 on the left 
and'81 on the rii^t. Figure 2, at top 
of swing shows 84 on the left and 80 on 
tite right. Figures 8 and 4 show the 
shift from right to left, not left to 
rii^t, while at the complete finish, 
t^ weight is mostly on the left. 

In Fli^ree 5, 8 and 7, Keniiy is seen 
making a shot with a mldiron. Note 
that subtly more wei^t is <m the left 
foot tlm when using tiie driver. At 
t0|» atidng he shows 102 on the left 
avid i2 on tterl^t' foot. Atthefinish, 
4^ but 14 pouq^ is on the left foot 
ffitiher Mtlsh “experts" ate 
arMmg or Kenny triK have to start 
WhenJtmmywas 
fa M gvfta r ed vrith raferenee to weiidri 
shift he aafd, "Why shift- the weight 
swing? If lito transfm^ 
it wBl eauM tim i^la^ 


Who Is Right? 

I T is no euggeration to say 
that— at leaat according to the 
beat versed statieticiana in that 
field— there are not leae than two 
miuioL i. 

United Btatee today. Eviden- 
cing this fact is the keen interest 
whlu many of our readert havt 
ahown in the articlea which we 
heve from time to time pnb- 
lished, diecuesing different 
phases of the lemous Scottiah 
pastime. 


script form, crested the expru- 
Sion of diverse opinions on the 
part of many goiters of sxpsri- 
enca. We riull publish in e 
forthcoming number an article 
by one^of me most prominent of 
our profeatlonal pUyers, giving 
Ua iriews ou the subject, and die- 
cipaing Ua premisee fully from 
tha atandpoint both of the prom- 
inent playSf and teacher. 

The Editor. 


to sway, which means that the bead of 
the club in the down swing does not 
bit the ball squarely and has a tend- 
ency to hit behind the ball or rise 
catches it on the up swing. If I wanted 
to get 80 percent of my weight on the 
right foot at the top of swing, I would 
have to sway at least five inches. If 
this is sound golf, I will have to revise 
my method of teaching.” 

After some 20 years of taking motion 
pictuTM of expert players ss as of 
novices, I have noted that the "dubs," 
BB they are inelegantly called, have one 
very pronounced fault.' This is body 
sway. Falling back after hitttng k 
anothw very common fault. In tatt- 
ing to one of the poorer pUyus re- 
cently, after I had shown his morion 
picture, he remarked, "How can I gpt 
my weight on the right foot at of 
swing Ss the experts tell me wit^t 
swaying?" My only answer to this Wat 
that I was convinced that the "ex- 
perts” lesUy did not know whst the 
weight shift was. Alexia Sterthii 
Fraser wdl ssys, "Keep the weight 
well on the Mt foot It win stes^ 
the body and prevent swaying." . 
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Learning Language By Its Feel 

The **Tektactor^* Enables the Deaf to Hear 
Through Their Finger Tips 


H ow far can one eense organ 
go in mibatituting for another 
that ia out of commiaakHiT 
The blind man leanu eaauall/ 
and by training, too, that touch can 
carry him a long way. What can thia 
aenae do for the deaf man? Gan ha 
hy any sort of inatrumental aid become 
aware of apeech, and learn ita meaning 
by the way it feela upon hia akin? Gan 
he obtain any help in thia direction by 
way of the “feel” of apeech? Gan the 
aame feel be of any aervice to the mute 
or the aeml-mute in hia effort to im- 
prove the quality of hia apoken 
language? R^ll thait the mute ia in 
hia apeechleea atate becauae he can- 
not hear hia own voice, to aay nothing 
of the voicea of hia neighbors. He 
lacka the guide that hearing affords. 

T he above questions are aimed at 
the possibility of substituting or- 
gans of touch for ears. Theoretically 
that does not eqund so bad because 
if we go back far enough toward the 
beginning of animal history we find a 
point at which a sensitive akin did 
serve as ears. Primitive forma of 
animal life fed their environment 
through the aenae of touch or of 
vibration. 

This alone auggeats the posribility 
of developing a method whereby speech 
may be received through the sense of 
touch exclusively. 

And it raises the query—how sensi- 
tive ia the skin? How nicely can it 
discriminate amongst all those signs 
that, to the ear, compose meaningful 
language? 

To begin with, the sense of touch 
in the sl^ is able to detect vibrations 
of a suitable intensity in a aolld ob- 


Br ROBERT H. GAULT, Ph.D. 

^ UniMriOy 

ject when they occur even as fre- 
quentiy aa 2600 to 8000 times a second, 
and it is extremely probable that it 
can do even much more than that. 



rk« tingk wM ikd uMd m$ etmly 
MmOar to a radio hood tot 

Until very reoeqtiy the highest figure 
known in thia connection was 1600. 
I have been able to determine the 
higher figure by means of a five-unit 
"teletactor.” 

This “teletactor” was designed and 
built for me through the courtesy 
of the Bell Telephone Laboratories, 
and embodies their expert knowledge 
of electrical systems for communica- 
tion. Telephone currents from a high- 
quality transmitter pass through a 
vacuum-tube ampliftw and into an 
electoical filter where the frequencies of 
the complex speech-current are sepa- 
rated into five groups by the spedal 
filter. Each group of frequencies then 
goes to a separate recover unit ao that 
each unit is actuated by only a definite 


range of speech sounds. The five 
receiver units have a common mount- 
ing ao that the “teletactile listener” 
may hold it in his hand with hia thumb 
or a finger resting on each of the five 
receivers. The receiver unit for the 
thumb responds to speech vibiations 
less than 250 per second; for the little 
finger to those of more than 2000 per 
second; the other fingers are affected 
by vibrations in the ranges of 260-600, 
600-1000, and 1000-2000 respectively. 

Now, to discover whether a finger 
can detect vibrations that are occur- 
ring 2000 or more times a second, dis- 
connect the filter from all units ex- 
cepting the one in contact with the 
little finger. (See the diagram on the 
opposite page.) 

T hen let some one pronounce 
several vowel qualities into the 
microphone or employ an oscillator 
by wUch one can produce vibrations 
of a known frequency. Does ansrthing 
happen against the little finger? 
Persons with a moderate degree of 
tactual training will answer in the 
affirmative. They csn feel vibrations 
that are occurring at the rate of 2600 
(and more) times a second. This is a 
very important finding. All the energy 
of speech is carried by frequencies of 
vibration far below 2000 a second. 

The skin equals the ear in detecting 
differences in intensity of vibration 
(differences in hudneee, as a hearing 
person would say). 

Fingers are by no means as expert 
’ as ears at distinguishing between fro* 
quendes— distinguishing piiehea, as 
the ear says it. But fingers have 
many more resources than I have in- 
dicated so far. After suitable practice 
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they can Identify vowel and diph- 
thonfal qualitiee and some consonantal 
qualities combined with vowels. They 
can pick up words. They can feel 
accent, emphasis, rhythm and tempo 
in speech. They can catch the smaller 
and greater pauses that occur in con- 
nected speech as it comes through the 
teletactor system. In other words, 
they can lay hold upon the pattern of 
sentences and of continued discourse. 
This is an indispensable tool that all 
hearing people put to great use. We 
hear fewer words as words than we 
imagine. We go a long way toward 
understanding our neighbor’s conver- 
sation by the awing of hia speech. 

During more than four years the 
writer has been making experiments 
looking toward a wide application of 
the tactual sense to develop the use 
of language amongst young deaf folk. 
During the last three yean the enter- 
prise has been under the auspices of 
tite National Research Counc^ now 
under the Carnegie Institution of 
Washington. In May, 1926, two young 
deaf people managed to pick up a 
story of about 260 words— a story 
they had never known before. 

I T was composed for the occasion. 

They “heard" it through the thumb 
of the left hand and wrote it down 
with the other hand. These two in 
. two years had had an aggregate of 
280 and 290 hours of laboratory prac- 
tice on a great variety of exorclm. 

But suppose the “teletactile listener" 
can at the same time see a speaker’s 
face and feel hia words. Then, as- 
suming about 60 hours of tactual train- 
ing, the "listener" can interpret speech 
anywhere from 80 percent to more than 
100 percent more accurately than he 
can do without the aid of touch but by 
Bering the speaker’s face, and by that 
means alone. Much of speech that 
can be felt cannot be seen. This opens 
up a way wheraby the training and 
education of the deaf in their schools 
can be greatly speeded up. The 
prospect is all the more bright because 
a group of persons can simultaneoualy 
feel a given speaker’s voice, assuming 
that several receivers are connected 
in aeriss with the microphone. Accent, 
emphasis, rhythm, tempo— the pattern 
«t lenten e ea can be felt through the 
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teletactor, and by these characters 
alone one can go a long way toward 
understanding speech. In fact, when 
we bearing people listen to conversa- 
tion we do not begin to single out all 
the words that are uttered. We 
catch large patterns and jump at their 
meanings. 

It is of no mean consequence that 




deaf subjects enjoy the feel of speech. 
They get a thrill from the swing of it. 
But it is not alone from the "swing." 
'They like the feel of some vowel and 
diphthongal qualities more than others. 
This ndsM tiie question whether one 
can learn to enjoy music from feeling 
it. Preliminary experiments in this 
direction have brought very encourag- 
ing results. 

Can the method afford an inde- 
pendmt means of understanding 
speech? The only way to answer 
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satisfactorily the question is to equip 
a group of deaf youngsters with tele- 
tactora at the very moment of their 
first entering school and to keep them 
in touch with this equipment through- 
out the school day and successive 
school terms. If they can live with 
tactual signs of meanings, as the rest 
of us have lived with auditory signs, I 
am convinced they can learn to under- 
stand speech by its feel. 

The sense of touch opens a gate to 
the improvement of speech. Here is 
a superior method for making the 
mute acquainted with syllabication, 
accent, emphasis, rhythm, and the 
tempo of speech, in short, with the 
pattern of language as the experi- 
menter speaks it. Once the feel of all 
these characters of speech gets "into 
the bones” it bears good fruit in the 
manipulation of one’s own speech- 
even in pronunciation of isolated 
words. Furthermore, when the semi- 
mute feels his own voice in the re- 
ceiver upon his own fingers he makes 
a very interesting discovery: that ^ 
can do aith his vocal apparatus m<»e 
than he ever could before. Here is a 
motive that encourages him to play 
with his own voice. Put a group of 
semi-mutes rimultaneoiuly into con- 
nection with the teletactor system, 
let each of them in turn use hia voice 
at the transmitter; there is a profitable 
game of exploration and dlscovwy 
that they will play at indefinitely. 

W HAT is the future of this work? 

Schools for the deaf will, I 
think, undoubtedly some day be 
equipped for making full use of tibe 
sriise of touch as a medium through 
which to teach language, and in all 
•diool exerdaea in which language is a 
tool:, the teariiing of geograpl^, for 
example. This means that they will 
have a microphone at the teacher’s 
desk or suspended from her neck. 
Beneath the deric will be the necessary 
b)|itteries and apiplifler. At every 
dlis^ oeeupied by a deaf pupil will be 
a iWNiver wbddi the pupil may hold 
in Us hE^d to fbel the teacher’s wonb, 
wUIe et tho same time, if necessary, 
he observes her face. Some day there 
may be a portable "teletactor” for 
ou^Hidiool use. 
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HOW GREAT BRITAIN FULFILLED THE WASHINGTON TREATY 
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The Post-War Navies 

How the Overgrown War Fleets of the United States and 
• Great Britain Were Brought Down to 
a Peacetime Basis 


S INCE the eloM of the World 
War, end particularly following 
the Washington Treaty, so 
much inaidioua and disturbing 
naval propaganda has been spread 
abroad, that there is a crying need 
for a plain statement of the facts 
regarding the naval situation, cov- 
ering the period from the Armistioe 


.1 
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Empire, widely scattered, was to 
develop its full strength on the 
Continental battlefields, if America 
was ever to land its armies in France, 
the powerful German fleet must be 
shut up within its home waters, and 
the high seas must be swept dear 
of enemy raiding forces. This was 
a gigantic task, and it was accom- 
plished only by building up the already 
powerful British fleet until its pre- 
ponderance of streni^h was over- 
whelming. Every shipyard, pubUe 
and private, was working at full 
pressure during the four and one- 
haU years of tlw war. 


the Armistice the white ensign was 
flown by 1354 combatant vessels, 
with an aggregate of 3,250,000 tons, 
forty-two of these being capital dtips 
of the dreadnought type.'* Alw 
there were 24 pre-dreadnoughts, 109 
cruisers, 13 aircraft carriers, 527 de- 
stroyers and torpedo boats, and 187 
submarines. This gigantic force com- 
pietdy overshadowed the combined 
fleets of the United States, France, 
Italy and Japan. 

T^en the surrendered German fleet 
committed hari kari at Scapa Flow, 
the last vestige of a potential enemy 
disappeared, and Great Britain vol- 
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if^ tbo TVeaty op to the present day. li is not generally known that 
At the outbreak of tiie war it was from 1914, to the Atmistice, a mighty 
»eel^ tiiat the keystone of the fleet of new fighting ^pa was added 
^hole system of alU^ attack and to the British Navy. In his notable 
. .Mene^ preawt and prospective, was work, "Neviei and Nations,” juM 
tbs British navy. H the British out. Bywater teriteu, "At the date of 
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uotirily Mt about th« work of redoe* 
ing bar fleet to a peacetime baab. 
Tto work of denu^tlon went forward 
■0 rapidly that early in 1928, bdore 
the FVeneh had aigned the Waahington 
Treaty, ahe hod atruck off her navy 
Ibta, and aerapped, dismantled or 
aold for scrapping, the huge fleet 
shown in the leading illuatration of 
thia article. This included a total 
657 ships of a total displacement 
of over 1.600,000 tons. Into this 
enormous scrap heap went the 18 
modem, war-tested dreadnoughts, de- 
stroyed in accordance with the Wash- 
ington Treaty of 1922. All thia was 
done before we had scrapped a single 
ship, the United States and Japan 
awidting the signature of the F^nch 


U. S. Drsadaosgbts 

South DskoU.. 48,200 

ladiBiia 48,200 

Moatona 48,200 

North CaroUna. 48,200 

Iowa. 48,200 

Maanehuaetta. 43,200 

. 

48,600 

Saratofa*. 48,600 

48.600 

atton... 48,600 

tTnitadStataa. . 48,600 

Delaware. 20,000 

NorUi Dakota.. 20,000 
Waahinston. . . . 82,800 


Daatroyed 

Peroent Tone 
CmplM D*tr‘d 

88.5 18,632 

84.7 14,901 

27.6 11,928 

86.7 16,866 

81.8 18,787 

11.0 4,762 

88.8 14,708 

22.7 9,876 
86.4 15,899 


4.0 


1,740 


18.4 6,829 

12.1 6264 

100 20,000 
100 20,000 
76.9 24,748 


Table 1 

nation, which they bad a perfect 
right to do. 

This fleet of 667 destroyed ships 
induded 88 dreadnoughts and pre- 
dreadnoughts; four bat^ cruisers; 88 
cruisers, armored and unarmored; 
66 light, high-speed scout eruiaen; 
10 flotilla leaders of over 80 knots 
speed; 277 destroyers of 27 to 85 
Imota speed; 96 torpedo boats; 20 
monitors built during the war; 116 
submarines and four extemporised 
aircraft carrletB. 


This wholesale voluntary scrap- 
ping of all her pre-dreadnoughts, 
and 18 of the dreadnoughts that 
fought in the first line at Jutland, 
was done In advance of the required 
date, as a member of the government 
said in Parliament at the time~'‘that 
this country should give a lead in 
good faith, and to show that it is 
our intention to carry out, in the 
spirit and in the letter, this great 
Treaty for the limitation of arma- 
ments.” 

The famous Washington Treaty 
of 1922 aimed at the reduction of 
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Dread- 



nought 

nought 

U.8.. 

196,448 

802,749 

O.B.. 

478,670 

844,800 


Table 2 


Dreadnought. . if, 900 

BeUerophon. . . 18,600 

St. Vincent 19,260 

Inflexible 18,760 

Superb 18,600 

Neptune 19,900 

Hwoiles 20,000 

IndomiUble. .. 18,760 

Temeraire 18,600 

::.v Zealand 18,800 

Uoi. 26360 

PrineeM Roj^ . . 26360 

Conqueror 22,600 

McHiarcb 22,600 

Orion 22300 

Australia IO 3 OO 

Agincourt 1“::; 

Erin 28,000 

Thunderer 22,600 

K. George V 28,000 

Ajax 28,000 

Centuriem 28,000 

*Hoods— Four 6,620 

478,670 

*Four super-Hoods begun 


the swollen wartime fleets to a peace- 
time basiB. It was called by the 
United States Government, speak- 
ing through its President, 'l^is was 
done because we recognized that the 
enemy’s ships had been sunk, and 
that the only remaining fleets were 
those of the nations that had been 
in active and close alliance during 
the late war. It is true there was 
an outbreak of the sporadic antag- 
onism between the United States and 
Japan, which was preventing these 
countries from following the lead of 
Great Britain in stopping all big 
ship construction and reducing the 
sixe of their wartime navies. Both 
the United States and Japan were 
building capital shi{» at a rate which 
boded ill for the future, and the 
nervous tension was being strained 
to the breaking point by a widespread 
and very active propaganda that 
threaten^ to have disastrous results. 

The Washington Conference was 
a brilliant success, at least so far as 
eapital-ehlp strength was concerned. 
The flve loading nations, United 


Table 3 

States, Great Britain, Japan, France 
and Italy, agreed to reduce their 
capital-ship strength to a ratio of 
6-6-8-1.8-1.8 respectively. Great 
Britain agreed to give up her tradi- 
tional naval Bupremaey and accept 
parity with the United States, acting 
under the conviction that war between 
the two countries was unthinkable. 
She agreed to reduce her fleet s^ 
further by scrapping 22 capital ships 
that had fought at Jutland, and the 
two pre-dreadnoughts, ComvMnvtaUh 
and Agamemnon, which were all that 
remained of the pre-dreadnought fleet 
that she had already scrapped. Also 
she abandoned the construction of 
four super-Hoods of 48,500 thus upon 
which she had done a total of 6620 
tons of construction. 

HE United States agreed to 
break up the complete dread- 
noughts Delaware, North Dakota, also 
Wa^tnflfoti, the 1^ named being 76.9 
percent completed at the time. Also 
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Ornsumrm 


w« acraed to break up 18 few ot the yeuafer offlom of strong, 

dreadnought battleaUpe and battfe racial and jro^doVM ptejudleee. Theae 
eruisera of over 48,000 tons displace- constitute a smaS hut loudly vocal 
ment, which were upon the building body of propagandists, who have 
ways in various stages of construction, bitterly assailed the treaty, claiming 



LATEST BRITISH TREATY DREADNOUGHT *<NEL80N” 


Senate Naval Committee that at the 
Washington Congress we gained every- 
tMiw that we wanted. 

W9 hold no brief for the British 
or any oOict foreign navy, but we do 
hold a brief for incontrovertible truth, 
for fair play, and for good sportsman- 
ship. This present article is writm 
solely fw the purpose of putting 
the exact facts of the naval situation, 
from the date of the Araaiatice dov n 
to the present hour, before the Ameri- 
can people and their senators and 
congressmen. We feel assured that 
this presentation will prove to all 
fair-minded people (and that means 
the one hundr^ and ten million 
people of the United States) that 
the propaganda against other navies, 
and notably against Japan and Great 
Britain, has ^n utterly untruthful 
and tending most dangerously to 
break down the fine spirit of under- 
standing and co-operation, which had 
grown up among these natioiu as the 
result of thdr combined operations dur- 
ing the supreme trial of the Great War. 


uueimum attowtd hy TtmUd); arwmwnl mhu if-tiMk ohm; (im(m 

,.do nmi. NeU ikaHlu liiUn. in (krm^n twrr^, it vrrapMi 

forward cf a euriout ihnetnr* wkiek earritt bnifot and fro tontrolt 


T he facts brought out in this 
article may serve to account 
for the failure ot the Geneva Con- 
ihe most advanced bdng the South that our navy's interests were sacri- ference. Its futile ending is to be 
Dakota, 88.6 percent completed, the fioed to Great Britain, who “put one explained in large measure by the 
least advanced being the Ranger, upon over on us," and contrived to prevent fact that the anti-treaty propagan- 
which a total of 4 percent had been us from becoming the leading navy diets commenced their malicious work 
done. The Washington, 75.9 percent in the world. some weete before the Conference 

eompleta, was also destroyed. How in the world a nation that opened, and continued at Geneva to 

The total amount of constructed sacrificed one and one-third million carry it on most vigorously during 
dreadnought tonnage thus destroyed tons of fighting ships voluntarily, and the actual sessions, 
by the United States covered 15 then followed that up by destroying We know that this is the case, 
ships and totalled 196,443 tons, as nearly 500,000 tons of completed because, before the Conference 
diown in Table 1. With the exception dreadnoughts, can be accused of opened, we received from Geneva 
of the four super-Hood ships, dl of “putting one over” on a nation that several articles from one of the 
the 22 British dreadnoughts were has broken up only 498,192 tons of most active anti-treaty writers, the 
completed ships that had fought dreadnought and pre-dreadnought burden of which was that the United 
fai the war. The total additional construction, is puaxUng to the com- States navy was already below Treaty 
amount she thus destroyed amounted mon-aenae mind of the average layman, strength, 
to 478,670 tons, as shown in Tables 
2 and 8. 

The outbreak of the war found us 
in the third position in naval strength. 

At that time, the navy and its friends 
^rere urging that to the United States 
rightly belonged the position of second 
in starength. That was the mark 
set and accepted. As the result of 
the war and the treaty, we have ihovsd 
up to the flnt position, ranking with 
Great Britain. This was accepted 
as a gratifying result by the Am«lcan 
people, by the press of the country, 

;and by the great majority of the 
personnel of the navy. We were raised 
from third to front rank. 





It TNFOHTUNATELY there existed 
j VJ end we fear still exists, thou^ 
'ill Mw degree, a small but vociferous 


LAtiXlf^UNlTBD STATES DREADNOUGHT “MARYLAND" 

SMitMt Inw; armanmd tifU tOdnA pmi; <w)m fimdneh r mliit rfe d v fumt. 
r-Mk taNMrewrM in four two-t*n tumh, mannM two forward andJwaefl, gmng 
MteroUHmstMlJlivMaett* Mdsoa „ 


„ ... ' Tl^ endsavoar to penn^sde the good Happily, we have the assurance of 

iaeetiiim ^ the navy that is bH^teriy peo^ of thtf Uidted States that we our own and the British r^tfesentap 
: ^jMmqped to the Treaty. It inehidee were the only oountry that made any tfves at that Confemice, that th» 
of 0^^ ofilcera, mainly real aanri^ce fe so adde of the m diseusaimM in the Confersnos itself 
' fhb do not appear to resUie as to be podtively funny. No less were entire^ friendly, and that the 

: the war ^ the Revohition is an aqt h omjr tlum Secret WQbur f aihires tb Mtfea eonti^ ho threat of 

To' must be added a of the havy 'haa stked before Gm cQsturbinf onntMfjit^ . 



HOW ANOENT EGYPTIAN PRIESTS IMPRESSED THE FAITHFUL 


Tht timpU^owMopn at Uu mm bidding of AmiraeU? warmed tbe air coniaintd in iU bant, tbmbg expanding it, Thiein 

To the giuUible Enptian of the period it muet ^«e eeemed to. What, turn deprnied the letel of the water in the eommunieahng jua below, 

then, oauallg to<m plaetf ’"he heat of the ineente burning on the altar and puthed tome of it out into the eounlerweight, opening At doom 


\>fR. WILUAM REAVELL, President of the 
■lYA Institution of Mechanics! Engineers, Great 
Britain, in a recent address on air compression, ex- 
plained the two ancient Egyptian “miracles” repro- 
dooed here from Tht lUti^attd London Neva: The 
statue at the right, one of the famous colossi at 
Thebes, 1460 B. €., saluted the sun by whistling. 
The two cavities A and B were separated by partition 
C. Tube D passed through top of partition. Both 
rides were filled with water, up to E. Air in A, 
wanned by the rising sun, deprened the water level, 
fordng water through tube into B, whose volume of 
water was thus increased. This compressed the air 
in cavity B, driving it up tube F to hidden whistles. 
Snce tlm immemorial the unintelligent have tended 
to appraise the worth of religions by the ability of 
the priesthood to perform miracles. Conversely the 
priests understood that it was necessary, in order 
to insure the adherence of the m a eses, to meet this 
donand. This tendency occasionally crops up today. 







‘Od I^Onside^la 

Placing the Badly Dect^yed "Old Itxmsides" iH Docifyr 
Reconstruction — a Delicate and Difficult Task 


T ^E United SUtae ship Con- 
stUiition, fnmiliarly known u 
Old IroHoidot, Is now in dry 
dock at Boston for ber fourth 
Moonstruetion idnos aha was laundtad 
at the duns port in 1797. She is with* 
out qtiestion the most famous ship 
in the annals of the United States 
Navy. None has a more brilliant lee- 
ord, and none, surely, is so safely 
anabinad in the affaetions <d the 
Amariean people. 

The ConetitutiOH saw serviee in the 
French War, helped to clear the West 
Indies and our coast <d tiie French 
endsete, and a few yean later bom* 
banded the Fort at Tripoli and sub- 
dued the Barbary Corsair States. In 
the War of 1812 she won a succession 
of victories over British cruiaeis, which 
so Inereaaed the prestige of the United 
States that secession was averted and 
the war was brought to a dose. 

The fact that Old Iromida is under- 
going her fourth reconstruction testiflea 
to t^ abiding place which she holds in 
the love and admiration of the Ameri- 


rebuilding. For this limited sum the 
Comtaution was rosfMurred and re- 
rigged, and some emergency work 
done on her hulL In the intovening 
21 yearn the timhen of the hull had 
been so eaten av^ with dry rot and 
othtf decay, duit only complete re- 
building w<^ have saved the ship 
frmn oblivion. 

The oost of this woric is estimated at 
about 660,000 dollars, and in order to 
stimulate interest in this richly his- 
torical ship, it was decided to make an 
M>peal to the sdtod children and 
young people of the country for vol- 


untary contributions. SufBcient funds 
are now in hand to start the work, and 
recently tiw ship wss placed In dry 
dock. 

Now it will readily be understood 
that tince very Htile work was dons 
upon the hull in 1906, and over half a 



reconstruction of the hull in 1871, the 
idiole structure must necessarily be in 
vary poor shape. Dry rot has dona 
its work only too weD. It is possible 
to tear some of the timbers apart by 
hand, for they consist merely of an 
outer sheli) filled with the friable 
material left by dry lot. 

To place a ba^ decayed ship of 
the rise and weight of Old Irontideo 
in dry dock was a task which caused 
the naval authorities no little anxiety. 
So long as the riiip was afioat, tte ' 
water provided a support that was 
evenly distributed throughout the 
hull at any given level; but in dry 
dock the bulk of the weight would 
rest upon the keel and bilge blocks. 

It was realised that unless additional 
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Do Insects Feel Pain? 

Although Deprived of Parts of Their Bodies, Some Insects 
Seem to Feel No Discomfort 


r (SECTS are richly endowed with 
delicately adjusted sense-organs, 
some of which enable them to per- 
ceive phenomena that make no 
impression upon our own grosser 
nerve-endings. Ants, for example, can 
see the ultra-violet rays of the sun- 
beam to which we are blind. Again, the 
tactile sensibilities of many insects— 
especially sightless, cave-dwelling 
species — surpass our powers of com- 
prehension. It has even been sug- 
gested that certain insects have a 
kind of touch language. 

Yet all this notwithstanding, we are 
faced by the extraordinary (act - 
attested by many students of insect 
psychology — that insects do not feel 
pain. True, there is some evidence 
to support the view that they suffer 
varying degrees of discomfort, es- 
pecially when their antenns are 


By HAROLD BASTIN 

To this end he captured bumble-bees. Every field naturalist can cap such 
and with scissors cut away all the instances by others drawn from his 
front part of the head as far as the own experience. The common garden 
great compound eyes, including the spider (not. by the way, an insect in 


antenne and the mouth-parts, with the strict s 
their nerve-endings. 


» of the word) will feed 



Th* mnt* anJ abdotiun of <Ma watp haw 
Ism rtmoMd, ytl gretdily os a drop 
of fntit lyrsp. Th» lyrup swy b* mm 
fnm at tntneaUd part of tb$ 
aUmontary canal bOtind lb* thorax 

pinched, or when strong corrosive sub- 
- stances are applied to their nervo- 
en^ngs. But to pain, as we under- 
stand the word, they appear to be 
total strangers. 

Should the reader be soeptieal, the 
following inatanoes will probably con- 
vince him. The late Auguste Forel, 
that painstaking investigator of insect 
nnsitivityi desired to establish his 
beUrf that boss rely ehfefiy upon sight 
whwa they are esarehing tor flbwers. 


M's 

nmniitniw fho nrfinla nf The entire abdomen of Ml droeon-fly hat bmn cut of , and the *tUI 
mputate the whole Ol cknmnnt k Th* partitlh mtnly pa»* 

Its abdomen, the crea- through trhali* left of the intcet and faU from the thorax a* ihown 

ture not only continues 

to eat, but its appetite becomes literally immediately upon its own leg should 
insatiable because no limit is now im- this chance to be broken. By the 
posed by its internal capacity. The exercise of a little dexterity, a pin nuy 
food, comminuted by its jaws, simply be passed through the bo<^ of a sleep- - 
passes through the thorax and drops ing moth without awakening it. 
out through the opening of the trun- Enough has been said, however, to 
cated alimentary canal. The Rev. prove our original contention that 
Theodore Wood mentions that a insects seem to be entirely fiee from 
dragon-fiy which, by an accident, had sensations of pain. Why this should 
lost its abdomen, devoured in quick be so remains a puule, alike from the 
succession and with perfect calmness standpoint of the phyidologist and of 
and self-poBseesion some thirty blue- the psychologist, 
bottle flies, and finally disposed in the 
same way of its own sevoed bodyl 

In like manner ants and wasiw, 
whose abdomens have been cut off, vtiU 
gorge themselves with honey or fruit 
syrup with evory appearance of en- 
jo}rment— the sweet substance form- 
ing a glistening globule behind the 
severed peduncle, or "waist," that is 
such a charactoistie feature these 
insects’ structure. 

That an insect will eat, apparently 
with relish, when it is in process of 
being devoured by a carnivorous 
spedes largw than itself, is a well 
established fact. Thus, a dragon-fly 
nymph when making a meal of some 
lesser aquatic larva, may fall a victim 
to a water beetle. The nymph dose 

suppose, straight V AND IT 8LBBP8 ON 

relinquish its prey, but continues calmly 
to fe^ with the beetle gnawing at it. 
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Inveiitions New and Int^ 

Novel Devices in Many Fields of ApplicaHon Show the 
Wide-spread Interests of Inventors 

CONDUCTBD RTlr MJIBRT A. HOPKINS 



SECTIONAL GLOBE TEACHES GEOGRAPHY TO CHILDREN 


One of the recent edueetUmal toyi to appear on the marhet 
fai Muitratad diraetlr above. It eondeta of a iJobe of tba 
world, the varfou parts of which are aeparable. The 
conttnente are aU made in eectioM ao that they can be 
taken apart, and eadt country on each continent is also 


a separate block. When the parts are all assembled prop- 
erly, a substantial ilofae results that can be used for 
reference, In Just the same manner as any ordinary i^obe. 
In the riKht-hand illustration above is shown the factory 
in which theae novel globes are made. Note forms used. 




BXERCISINq MACHINE INVIOORATBS THE BODY 
■ It if ffld that 16 ndnatM ezerdae with the above iUuatrated maehine la very 
Uaeflelal. The rstattnK roUm ue of aoft mol<led mbba and are flUed with air. 


PUTTING It AWAY 
The asereUng machine ffluMrated at 
the left can beatoredin adoaetaaahowtt 




Interesting New Devices That Are BoUt Useful and 
Time Saving to the Modem Housewife 





SCIENTIFIC AMERICAN 


The Scientific American Digest 

A Review of the Newest Developments in 
Science, Industry and Engineering 

CONDUCTED BY ALBERT G. INGALLS 


N«w System Gontroli Machin- 
eiy by Sound 

A new tyitem of supervbion and 
control by which operator-leas 
machinery can be called up on the 
telephone and asked questions and 
liven instructions, was demons- 
trated recently at the ofBces of the 
Weatlnghouse Electric and Manu- 
facturing Company, in New York. 

“This system, which is called the 
‘televocal’ system, represents the 
latest step in the automatic operation 
of distant machinery," said R. J. 
Wensiey, Westinghouse engineer, in 
explaining the device of which he is 
the inventor. 

“By means of it, not only can a 
load dispatcher of an electric power 
company or street railway call up on 
any telephone unattended power 
plants or substations, receive reports 
on the status of every machine in the 
station, and start or stop machines, 
open and close switches, and perform 
other operations at will, but even the 
housekeeper could direct the opera- 
tion of her home from the club or 
whist party. 

“Automatic operation of electric 
naachinery has b^ in lue for several 
years, but all systems now employed 
require special wires run from the 
supervising point to the station. 



The Inventor and the receiving end of the 
"televox,” showing the relays that control 
the machinery which does the desired work 


“and to prove this point, we have at 
our East Pittsburgh laboratories a 
door which will open to tiw call of 
‘Open, sesame!’ and to no other com- 
bination of sounds. However, such a 
system would be highly ctmi^cated 
to work out in practice, whereas by 
the use of only three notes of diffeiv 
ent pitches, we can secure any com- 
bination of operations desired.” 

The operation of the televoeal ays- 
tem, or televox, as demonstrated by 
Mr. Wensiey can beet be understood 
If one were to listen in on a house- 
keeper at her club calling her tele- 
vocally equipped home. She has 
three small pitch pipes, each giving 
a different musical note, and by 
means of these she asks questions 
and gives orders after being con- 
nected to her home. 

Housexebpek to telephone cen- 
tral: “Give me 1234 Greenhill, 
please.’’ 

Operator rings that number. 

Televocal system lifts receiver 
when telephone bell rings and house- 
keeper hears in her receiver a special 
combination of busses which is the 
signal from the televox that the right 
number has been rung. 

Housereepbr, with pitch pipe: 
“Peep!" which means, “Hello, get 
set for action.’’ 

Televox stops bussing signal and sends 


Where ststiona are many miles away, Wensiey. "Hence, to utilize the telephone _ _ 

numerous such installationa may be very fur controlling machinery, these regula- out a series of clicks, meaning "All set, 
expensive. Telephone c<H]ne^ons to all tions have to be observed. The problem what do you want?’’ 
points always exist, however, and by u^g was solved by using a series of sound- HouasKBEPEn: “Peep, peep, peep," 
these lines for supervisory control, the cost sensitive relays to make the switching con- which means, "Connect me to the oven of 
<rf tto control system is greaUy reduced, nections at the control end, and operating the electric stove.” 

“It is against the rule of the telephone these relays by telephoning to them differ- Televox: “Buss, buss, buss— — buss- 
eompu^ to connect extraneous wiring ent combinations of musical notes. s-z-z-z— " — “You are connected and' the 

to the phones or to transmit over their “It is theoretically poMible to construct switch is open." 

lines anything except sounds within the sound-eensitive relays that will respond to Housbkeepw: "Toot!" which meana 
reliefer of the human voice," said Mr. spoken words," continued Mr. Wensiey, "Shut the switch and start the oven. 





TelbvOZ Btopi the long bust, which wsa 
the lignel titet the iwitch ia open, doeee the 
switch, and then givei a short, snappy 
“buss" to indicate switch is closed. 

HounacBBras: “Peep, peep, peep, peep," 
which means, “Connect me to the furnace 
and tell me how hot it ia." 

Tnsvox: “Buss, buss, buss, buss 

buss, buss”— Four busses mean, “You 
are connected to the furnace;" two follow- 
ing busses mean, "It’s pret^ low.” 

HouanuBPmt: “Peep, peep, peep, peep, 

peep" “connect me to the draft operat- 

ingswttch.” 

Tauvoz gives five busses and then a 
short one, meaning, "You are connected to 
the furnace draft sidtch and the drafts are 
dosed.” 

Housmarmi; “Toot!" or, "Open the 
draftsr 

Tuubvox opens the drafts and gives a 
long buss, "The drafts are open." 

HousBKurxR, blows her third pitch 
pipe, which means, "Good-bye." 

Tblbvox hangs up receiver. 

This series of operstioas was explained 
by Mr. Wensley as follows: 

Sounds that come over the tdephone to 
the televocal apparatus are received from 
the receiver by a sendtlve microphone, and 
the bussing dgnala made by it are given 
out by a loud speaker close to the telephone 
transmitter. Hence, no electrical connec- 
tions to the telephone are needed, and 
nothing but sound is received from it or 
given to it. 

When the bell rings, a sound-sensitive 
rday lifts the telephone hook, starts up the 
stalion-algnal busser, and sets the mole 
apparatus ready for action. 

By means ot a^igh note (produced at the 
demonstration by an electrically-operated 
tuning fork) any desired one vt any de- 
sired number of relays is brought into play. 
By sounding the note twice, relay number 
8 tt connect^; by sounding the note thfee 
timeo, number S is connected; and 
so on indefinitely. The operator must, of 
pmirae, know his relays, and call for the 
pUtih^.tme desired, 
jhiiiuiaaa he calls for number 8, which is 
n open or doae a certidn ctr> 

j THiea this rday is connected 

th« televocal device givui three 
lumber 8 relay is 
a Ipng baas or a 
^e eii^ breaker 


act so as to reverse the condition of the 
breaker, dosing or opmlng it, as the ease 
may be, and r^orting the fact by changing 
its long buss to a short one, or vice versa. 

If the operator calls lor a relay that Is 
connected to a water level de^ce or a 
thermometer, tim relay, when connected, 
will read off the water 1ml or temperature 
by an approprlaie number of bussea. Then 
by calling for anethtr relay, the operator 
can causa whatevw action may be needed 
Bceording to the kiformation he has Just 
received. . 

In thia manner, aimoet any dealred in- 
formation can bo aaeured or operation per- 
formed. 

The aounda when received by the tele- 
vocal apparatna are paaeed through filtera 
•0 that aQ but exactly the aelected jdtches 
are eUmlnated and eztraneoua ndaea are 
prevented (tom G«;^g operation of the 
relaya. 

If the telcvoeal lystem is called, it will 
repeat Ita busser sl|^ for about a minute 
and then bang up unlcea it receives the 
spedai high-pitched note that is the dgnsl 
it is wsnM and should set itself for operu- 
Uon. Hence, if celled by scddent, it will 
hang up automatically after a minute’s 
buxsing without taking further action. 

When called into a^on, it will keq> th^ 
drcult open Indeflniiety until it receives a 
apedal low-pitcbed note, which ia the 
“good-bye" signal and causes it to hang up 
and go out of aotiotu 

Under ordinary drcumatancee, mechanl- 
caUy-oporatod aound-produeers are em> 


New York could control machinery in San 
Francisco, Cuba, and England— t^e trans- 
atlantic radio link being used in the last 




The tslsphone instruments employed are 
not altered In any reapect and may be ueed 
bt the ordinary way whenever wanted. 


ModemMnft the Mlaaisaippl 
ALTHOUGH public attention has re- 
^ cently been centered on tiie Mtais- 
eippl River, little bu been published con- 
cerning some linee of modernisation which 
arc rapidly aflecting the old manner d 
handling traffic. Caterpillar tug-boate, 
modern rust-proof steel barges, and mors 
recently enormous oil barges sre some of 
the latest trends. 

Tbs development of the oil fields ia 
Texas and Oklahoma has added another 
line to steamboat traffic on the MMarippL. 
Oil shipmente on the great inland waters 
way are made in tank barges— flat- 
bottomed boats of large capacity. A single 
steamer — In our Uhistratton it is an ^ 
type stern paddle-wheeler— puahee four 
loaded barges, eeeh with a carrying ca- 
pacity d 86,000 barrels. Thus ime tow 
will trsniport more than a million and a 
half pdkms of oU. 

The barges ara loaded and diaehargsd by 
pumpa installed aboard the bargea, so that 
the conveyance d the cargo Is very 
"flexible." 





^0 eii^ breaker it 1 ; 

rnliLv;-.tf MCUn BtfOHhiHWW tiwvmK 

. whlatangorrtn^aklfc 

V Siitmioelgaobwritriitthaoiiwatt^ 
Of the totovoeal tjffiitim. cAn optratw^ fp.. 


To Fight Unseen FIrce 

I of the moat trieU 

reach is that betwaen 

decka or In tmoko-flUed ocUaca. 

To uwst this dtuation, tiw' Hsffernan 
Multiple Noaalo Distributtff was dericwd 
and has proved to effidcnt that the da^gner 
reedved Ntew Ywk Fire Department 

adndidstratlon madal f<w 1026. 

Six smooth-bcoo Boales set in a cirole, 
^ui-disteiit on tbt horisontal plene, tridi 
noada placed at a diffatunt angle in 
a vartioai plane, ineiy rotats togethar 
around the aids of the h^couphng. Thia 
lAovidigthat every peiui wHi^ teach d 
the be eo^^l^ id ah i^niurd 

eular .ffimtion; ^ 

— — — '-■- M afthaflie hitow. ‘ Two 

ilUih noadee out be dh- -• 
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w if lo««r«d into the Are area by the hoae 
rhich attaehea to the coupling Aown. 

It ia estimated that, aiameaed to ti«o 
lumping engines, at 160 pounds pressure, 
rom 1200 to 1400 gallons of water per 
ninute can be discharged and an area of 
4,600 square feet can be covered. 

Do We Live Longer Nowadeya? 

r HE popular belief that “in olden times 
people lived to a ripe old age, while 
lowadi^ they die at a younger age,” is 
tlown sky high by some interesting re- 
earch performed by Prof. T. Wingate 
Md of Western Reserve University, and 
laseribed in the Seientifie Monthly (New 
fork). The evidence of ancient burinl 
tlsoes, in the form of the actual skeletons 
if the deceased of various periods, demon- 
tratea clearly that In spite of the wide- 
pread notion to the contrary, relatively 
ew people formerly lived to be old, and 
hat even in our day anaong primitive 
ribes, despite what some imagine is “the 
lormal healthy life of a savage," most 
luman beings fail to live past the 40 year 



.jeletons from l 

English community. The dot rep- 
resenting median age la encircled 


Mortality graph based on estlnmtea of remains from Pecos site In New 
Mexico. Here there was evidently a chance to survive longer, as Indicated hf 
the number of remains of Individuals ran^ng from 39 to 69 years of ago 

out the remainder of life. Explaining how During this period the muscular system 
the esthnates are made. Prof. Todd writes; and the cerebellum, the coordinating 
“The life history of the skeleton from mechanism lor muscular control, begin to 
adolescence to senility can be outlined in show deterioration, 
the following manner: "Such deterioration becomes indieatad 

“Prom addescence to the age of 26 years, in the bones between 86 and 46 yuan, as 
union of epiphyaea is the dominant feature, an intensification of the aitea of muscular 
"FVom 26 to 30 years, closure of sutures attachment and as the formation of rima, 
continue* the tele along with the eoneolida- not lapping, at the articular maivina. Tha 


In an ancient burial place, the modem 

anthropologist has little more difficulty in _ .... 

determining the age at death of each tion of areaa, like the symphysis pubis, sonmlled muscular marldnga on bone an 
sVf>l<»ton eneounte^ than the horse which poeeess rudim«»tary e^pbyiee. not an indication of muscular devriopmai^t 
trader haa in Judging a horse’s age from “Prom 80 to 86 years, the skeleton is at and strength but appear when the muscular 
Ka terth. The bones of the human body its prime and there is a lull in differentia' system is on the downgrade, long after 
undergo constant change, not merely dur- tion. Sutures not yet fully closed mark the time vdien current hypoitiusiB would 
ing the long of growth but through- time, having lost their Impetua to unite, call for their maximum development 

“From 46 to 60 yeara, preparation ie 
being made for the tar greater dumgea 
occurring after 60: the final rims are de* 
veloped and the amooth and poUahed sur- 
face texture of earlier yearn begins to give 
place to a more granular appearance wUch 
after 60, first in ribs and vertebrae but 
later spreading to all parta ot the skeleton, 
is assented with a peculiar modifleatkm 
of bone substance which we deaeribe as a 
dnder-like texture. 

“Between 60 and 60 yeara, tha aurfaca 
eroeiona progresa, but from 60 onwarda 
they may be mm or lem atationary al- 
though the dnder-like texture becomaa 
more pronounced.” 

Given, then, an authenticated and rq>ra- 
sentative collection of skeletal ramaina d 
any known parlod of histmy or prehiatcfy, 
the anthropdoglat can deduce o^daralw 
more about living— and dying— condWona 
In that period than might at firat tho«^ 
be auppoaed; the atudy eonatitutaa, ia tiet, 
a Bolt of "po^umoua cenaua” ot the partto- 
ular age In question. 

Profenor Todd’a first axampla ia not, 
however, from akcMal remaina tiwmaahaa,- 
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hl^ Infant ratea 




bntih»mgraT#tbmei. J«aEomw(MiBy K«fc ,)Nia f 
<ifttwauly(3irirtian«RBtari»tb«i^^ ghttotonaemTilMatPi^^Nair 
■tiD in axUnaoe, vtfn marlMd with tha hf Oi. k. V. n4dar« 'tomrinc n nu>«* 
Urth and death datea of the deeeaaed. from 800 AA. to AJ*., it beeomea 
FhimthiaBTideRce and ftrom Mine gathered evident that while the nmUan age was 
In Africa and Spain, it hasbeeome obvioos la the early foirtteaf old ego showed no 
that in the days <d the Romans, the peak of peak aa it does today. Over the thousand 



la chart repreaenta akuH of an individual; dndeijmadlan age 


dw deaths took place aa early u between 
the ages of 20 and 80. 

Profeiaor Todd next shows that modern 
diaaecting-room matmial, representing in 
the main a dam of people who are denied 
the security of life and comfort of living 
charaeteristie of our civilisation, live to 
the median age of 40 years— nearly 20 
yean longer than the Romans mentibRed 
above; negro material <d the same sort 
runs only to 88 yean, due to the fact 
that dea& among negroes, even in civilisa- 
tion, oocun relative^ early in life. 

A large collection ci West African negro 
skulls ot modem date gave the results 
shown in an illustration reprodueed in 
these columns. Tha median age indicated 
by the circle surrountdng one of the dots 
falls at 80. Likewise, a collection of the 
skulls of Tasmanian aborigines — a most 
primitive race which is now extinct- 
showi that “the majority of deaths took 
place about or before 26 years." 

Next, Dr. Todd examined ttie remains 
..J _w~e skdetona exhumed from a Bronse 
Age burial place in Oreat Britain. The 
evtdenee U that these people's age at death 
ranged from 17 to 80 years, none being 
older this! 

Coming up to the Middle Ages— the 11th, 
12th and 18th centuries, witii 148 ikeletoas 
from a cemetery in England — a figure here 
r^nrodueed shows 89 to be the median 
age and indicates the existence of no peak 
of old age, such as may be found today in 
dviliaed communitiea. “Wo must eon- 
dude," says Prof. Todd, “that few individ- 
uals reached advanced years." 


years represented by this aeries, there is no 
indication that life to old age wm anything 
but an exception. 

Such is the evidence from which Prof. 
Todd concludes that "the peak of bid 
age death, so promhient in modem mortal- 
ity curves, fades into insignificance the 
further we recede from the present day, 
and in the dimmer reeorda of the distant 
past we And no real indication of its exist- 
ence." The chief difference between 
ancient u aa modem primitive popu- 
lations and dviliaed populations ci today, 
he states, “is the apparent fact that the 
peak of dd age death Is a comparatively 
modem achievement resulting from tlm 
greater safety and improved conditions of 
living." 

Hones That Wear Spectacles 
CPECTAGLED horses that run faster and 
VJ more eondstsntly than their rivals may 
soon be a cmnnwn diht traeka, 

ainee a msihod of tsMitg the eyea of raes 
horaea and fitting them with eye glaasee has 
been worked out by Dr. Eroeet E. Bmcns 
of Akron, Ohio. 

No horee can make uee of the vidon 
charts which ths ocdtet uses for testing 
human eyesight, m Dr. Bbnons devised a 
way of testing thak eyes by means of a 
powerful li^ht sad nweial tnetruments. 
The results of hundi^ of examinations 
revealed that approxlinatdy 10 percent of 
an raea horses suffer from defective vidon. 

Onoe the eyea of n beree are tested, 
knaie are ground accordhig to the require- 


ttMbi sf fts e^ nd'arn mounted In 
■ped^ b^ndfiti^ 'ai dwwn in one of the 
imiaa pfiiy tffg' IHuitritiffnS 

Sttndve expwfanenta Were carried out 
at ttw B. R. Bradley stables at Lexington, 
Kantttdey. Setenl horm with faulty 
vision were equipped with glemee. The 
animela did not object to the. strange de- 
vice strait over thehr eyah. Indeed, tlmr 
immediate gave indication cf beinf able 
to eea bette. Teeta ehowed that the 
glaame served to reduce theb running 
thsM an average of one second for each 
quarter mile. In some caeae a reduetton 
of nearly three seconds was made. Hmam 
vdilch were formerly m nsrvoua u to be 
hardly mountablSr and which could see 
acaicely three feet, were rendered genila by 
qtectades. Tbe moat important result, 
however, of tbe newly developed method 
of testing vision is not the fitting of 
gleiaes, as Dr. Emons pobts out. Instead, 
the proper diagnosis of trouble will permit 
the brsedbg of mounts b such a way that 
poor vbioa, which is hereditary b hmsm 
u well M b man, will not be tiwunnitted. 
Eventually this should result b the 
development of a better claee of horses. 

A problem ci national defense b aim 
bvolved b thb bteieatbg work. Cava^ 
bones must be u perfect ee poadble, but 
b the past practically no attention has 
been given to the condition of their vision. 
For greatest efficiency, each horae ahould 
have nearly perfect eyesight. Careful 
breedbg wi& a knowledge of the condition 
of the eyea will, it b belbved, result b a 
superior brand of cavalry mounts. 

The fitting <d glsmee to honee recaUs 
similar experimenta tried several years ago 
with atblkee. At first the idea was not 
accepted vary entbusbetically by the qwrt- 
bg world, yei many of the outstandbg 
ataletea of our day have won their bureb 
largely as a reenlt of wearbg epectaclas to 
currect tbe ocular fauHe which would 
otherwise have rendered them relatively 
unfit for athletic competition. 


D known ns "Pyrex” are likely soon to 
become much more common owing to tbe 
recant discovery b Califomb of a very 
large natural supply of a borax-bearing 
mineml called “rasorite." 

' Although “Pyrex" b a trade name, 
everyone now knows about it, especially 
because Pyrex glaseware b regarded by 
most housewives as inperior to ordinary 
(Continued on page 660) 
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Learning to Use Our Wings 

This Department Will Keep Our Readers Informed of the 
Latest Facts About Airplanes and Airships 

CONDUCTED BY ALEXANDER KLEMIN 
In ehatf, DanM OuU^Mm Sthool of Amnautkt, Ntw York aty 


All-Metal Cabin Plane 
CMALL commercial Birplanee are beinc 
^ built In increasing numbers all over the 
United States, particularly around the 
tamoUB Wright “Whirlwind” engine. Just 
as is the case with automobiles of the same 
horsepower and for similar purposes, such 
planes tend to a family resemblance. 
Witness the Bellanca monoplane, the Ryan 
monoplane which Lindbergh used, the 
Stinson Detroiter, and the Fairchild FC-2. 
The Hamilton cabin monoplane, recently 
tested out, belongs to the same class of 
craft, befaig equipped with the Wright 
“Whirlwind” engine and carrying four 
passengers in addition to the crew. How- 
ever it offers many depirturcs from whnt is 
almost accepted practice for ships of this 
sise and purpose. 

It is built entirely of duralumin, v i 
thin sheathing of the same metal, a i 

one of the smallest planes ever bu i 

the United States embodying such 
struction. The bracing stmts from ( > 
fuselage to the monr plane wing are < • 
penned with. Instead, the wing is made ' > 
taper from root to tip, in both plan ( I 
•tevation. At the root there is, therefi , 
a very deep and wide wing section to tal i 



up the heavy bending moments. Instead 
of the customary two spars inside the wing, 
running along its span, three spars are 
employed. While this makes the struc- 
ture somewhat more difficult to calculate, 
it also gives the possibility of lighter con- 
struction than with two spars. 


inches; height, eight feet, three inches; 
weight empty, 1868 pounds; usdul load, 
1200 pounds; nuurimum speed, 120 mfles 
per hour; landing speed, 48 milu per hour. 
Altogether this is a very useful plane for 
use in connection with airmail fe^er lines 
and for taxi work. 


t I 



A view of the ell-metal monoplane described In these columns 


In the mounting of the engine, the de- 
signer seems to h 

spinner so that the 
bow of the ship presents a well streamlined 
appearance. The two 40-gallon tanks are 
placed in the wings on either side of the 
fuselage, well out of the way of the engine 
in case of a crash, and high enough above 
the carburetor to give pure gravity feed. 
The constructors have frankly gone to a 
very wide (nine-foot) tread, useful in pre- 
venting rideways tipping on the ground. 
Shod; absorption is provided by two struts 
which go vertically up to the wing, with 
shock energy taken up by rubber disks in 
compression. 

In the passenger and pilot accomodation, 
some Intwesting points emerge. The cabin 
windows are in the wing stub instead of the 
side ot the fuselage. The wing stub is so 
built into the upper portion’ of the fuselage 
that the cabin is eight feet wide above the 
seats of tbs four passengers. With an arm 
rest, the occupants thus have unusual com- 
fort and elbow room. VHth the vwy deep 
wing at the center section, the fuselage 
disappears partially into the wing Hsdf. 
The Btieamline enclocitre for the two 
pilots is itself streamlined to wing contour. 
There may bo aerodynamic advantageeln 
such design. The ineludon of dual control 
la valuable for all around purposes. In rear 
of the passenger cabin is a compartment of 
70 square feet in which mail or freight may 

The speelfleationi of the plane are span, 
48 feet, five inches; length, 81 feet, five 


Bonney’s “GuU” 

— uiuur in I.UH aviukion game. He was 
taught to fly by Orville Wright in 1010, and 
has been flying ever since as a test pQot 
and civilian instructor. Of an inquiring 
turn of mind, he caught sea gulls, made 
plaster casts of their wings, and after two 
years of work has produ^ a maclune on 
very unconventional lines. The flight tests 
have been delayed by engbe troubles and 
other diflScultios. They are being awaited 
with considerable Interest. Opinion Is 
divided as to whether the new machlM is 
a hopeless freak, or a real step forward. 

One of Bonnes aims is to produce a 
craft which will land with a short run. By 
a hydraulically operated mechanism, he 
able to change the angle of Inddence M the 
wings (as shown in the photograph) on 
landing, so that all the lift, or most of it, 
is loot and a maxlmam reaistanee is offered 
to forward motion. At the same time, 
since the lift is lost, the full weight ot the 
plane rests on the ground and the wlmd 
brakaa are rendered mwe effective. The 
redstance of the wings balances the r«- 
sistance of the brakes so that any nodny- 
over tendency is avoided. In any case, 
the provistott of a third whed at Ihe lail 
instead of the conventional tail-ekid enaUss • 
the center of gravity to be idaced bade of 
the front- wheds, which in Itadf dioutd 
prevent nosiiig over. 

The farakes can be applied atmuKaneoui- 
ly or ssparatdy <m dthm whed; in eoo- 


iSgS‘JS5.‘M'SS2iia^ 

•btdMhto. 

Ikydnnltc ooatrcd, th* iHAfi Ma b* immt 
btek M ««U M dbin^ 0^ Vttrfa-tha 
iriagi eu b* ‘*folM t»df*Mp(dl 7 , w m 
toparklnahvigv ooly K^.fMiridk. Tbe 
rear put ctf the wiBg ]■ Uagad nbtlvely to 
the Ront part and m camber or corvatvM 
of the wi^ tariee witoinatleaQir. 

At hVi a pee da the oarrature ia amaH, 
io that tiw profile ia a Ugh miaed one; 

at low «ieoda the eurrature ia large, and 
the lifting eapaeitjr hi inereaaed according. 
Thia automatic. TariaiSoh in cambu ia 
the feature which wo would queation the 


i tMgn La» AAgaias mid Salt Lafee Cltp; 
iiCBw' of operated air hnca in the. 

tUted Stataa and ii caid to be maUngji 
taal prodta. The Tiawa cf ita able preai- 
dent, M. Haaachue, at eapreaaed in a 
recent paper on ‘‘Cosui^areial Aviation' 
From the Oparatora’ Tlaiqxdnt,” are there, 
fore authoritative. Thiaa viewa are paiv 
tieutaiiy timeljr when a(r many new air 
IfaMa are in proeaaa of ugaBiiation. 

The airplane, aa a tran^ortation vebitie, 
fau limitationa. At piepeat it haa littla 
value aave WhCN H a irv e a two major 




aa tiw ihallt ahd t| fi doubtful whether 

5r^^iL’*‘wssr.£ 

operator^ botinam will ba a comUnatton 
of: mall, aapreca, and pama ng a r a. For ilia 
thha behig, tiia mail tomna very largely in 
Ui caleulationa. 

The Poat Office Department undu the 
KeDy BIB can grant eontraeta for air mtil, 
but at the aame time it ia oblig^ to aak f OT 
Uda. The tmidmey nowadaya la to bid 
dartgarootiy low. The low Uda come, not 
from azparienoad compankm but from new 
entranta into tha- fWd. From audi low 
Uda, a aolona danger will arlaa to the Cntfre 
indoatry. 

Ur. Hanachue advocates very wbdy 
that the Post Office ahould not let eon- 
traeta at a price which will not return rev* 
anue auffldrat to maintain adequate opera- 
tion. Wo heartily agree. Some companiaa 





molt. The profile and plan form of the 
wing ie eu^ ee to be extraordlnarUy 
efficient, the ahape of the tipo aeema to be 
aucl' ae to decreaae and loaeea. There are 
no iflenmi aoeh ai we are accuitomed to 
aee. The outer portion of the wing on 
tithff aide can awing into the fixed potion 
and back, (aee the undertida of the front 
view of the craft). Thia Icaaana the mo- 
ment arm of the outer portion, and latual 
eontiol teauRa. 

Poraibly luch an arrangement may re- 
move tha tendency of the usual afluems 
to wing a machine off its ooune. Tha 
portkm which Bwinga baA will loae effl- 
dency by the breaking of the Uan form, 
and ao the redatancea on dtiwr ddo ahould 
balance. 

FUrthu, witii ordinary aOerona and at 
high an^ of inddenee, there ia lose of 
contrd. Whan the front part of the wing 
ia at a large an|^^ turning down the aileron 
doM not produce tite deeired increaae in 
lift, and control ia Icanned thenby. In 
tha "Caff," when tha outer porticb is 
turned back, eontrol will alwaya remain, 
no matter at what an^ tha wing surface ia 
faudinad to the iHnd. Tha devatora may 
be spread in lli(^t by tha iffiot, aa a black- 
bird ‘^antails” while on the wing. Thia 
advantage that it may be poadUe 
to. the atab^ duuhcteristica^ Um 
r at wOL The chaaaia is worthy of 
. Itisantirdy of theeantihmrtype, 
atruta nqiMaed. Saatwr- 
' ration above, 
to think that Bonney haa 
‘ .ttnea, and that Iw ob- 
Whether tha oou- 
' win ba auecea*. 



oommunities asparatad by distances not 
travnaed by a dower and cheaper medium 
overnight. An eaception to thia rule le 
-afforded where two eommunitlet have over- 
night train aefvlce, but vbere the airplane 
can relieve amergeney tiaffic and give 
speeial service by a round trip in tha 
course of one bnaine« day. 

Regularity of parfmnance is c aae ntial 
above everything alaa. . The regularity of 
performanoe of Amerteaa air linea now 
rangiB betwam 90 and 99 pweent or more. 
But only where mechanica l performance 
ia at ita higheat is steady patronage by tha 
public aaaured. 

Uodam equipment ia axedlent; far better 
tiian ia gBieielly aawuned to be the case. 
But Uand sdeeted fora givmi route mud 
have sufficient leaarve ot power to ily 
under sQ eondi ti oae adtheut being forced 
tothdrphjnrieallimit. Ftll!thermor^ tiiera 
must be^stauffident iwrva of aircraft to 
meat ail'qimtinfesdsa, 

The ptaaen^ rgte cm airmail to the uaer 
la 10 ee^te MfiDhaM DC fractira there- 
of; ti^^JO a »o«iA eitwhen in the 
United ltodm. V TUi blaalM rate is an. 
bitrary but, yidds tha 

govtmnaiint an ath^ pi^en the long 
ahd iffioiilmuVtHi^bittMbdk mail and 
latter m|0 anfllMm the airmaB 

oontraotbrs. Tbd MijMit letter maS 
generally nma 40 MWbiii^to tha pound, 
and thamtom yiaUkliwr fen ffve doOiira Mr 

had to yWiTSaahffiO ilaMkti par pmnd 


are even now ihowing dangeroua and con- 
tinuadloMca. It alao foBowa that tha Peat 
Office Department ahould not ylald to local 
pteaaure and ask for Uda over routea wfaata 
geographic and economic oonditions are 
auch as to pr^ude a reaeonabla volnmo 
of buainsai. 

The organisation of an air One ahould bo 
proceeded by a serloua and unbiaaed survey. 
It dould be determined whether the rout^ 
prceenta any aerioua natural barriers— 
uiidsr the headinp of topogn^ihy, weather 
and sir navigation' faeflities. The type 
and sin of airplane best suited to the 
proposed operation; the number of planes 
required to maintain a high standard of 
lerviee; the coats of operation; dspreoia- 
tlon; the eoata of faisunnee coverage; sB 
theea factors must be Carefully cooaidmd. 
Above all the poadbta volnine of traffic 
mu^ ba atwdla^ 

^nsohusi bu soma wist warda to say 
about fiaiBnrfrig.’ "Original fisanclngabould 
p^da a naaonable cash amdua above 
aotiial eoata of inataBation. Thqra.diumld 
-ha-fio Bm^itioa atodk baiiad ndr.aiiy oogb 
Bolatim pakl ou stock salaA** 

Penounaf ahould be aaiaaM m Omt 




SGIBNTIPIC AMERICAN 


541 



INDUSTRIES fr 6K kTOMS 


A Department Devoted to the Advancements Made 
in Industrial and Experimental Chemistry 

CONDUCTED BY D. H. KII.LEHFER 


Mechanical Improvements In DruB 
Manufacture 

pOSSIBLY many of our readers re- 
* member the old nursery rhyme which 
goes in part as follows; 


Miaa Mehitabla McFlimsey 
Had a yepi funny whimsy 
01 crying when she had to go to bed 
Said the Bed, “It is a pity 
To eee you crying ‘Hltty,’ 

So after this III come to you instead.” 


An adaptation of the idea of Miss Mehit- 
able Mcfiimsey's bed has been applied to 
the manufacture of drugs. In the plant of 
the Eli Lilly Company, Indianapolis, the 
constant moving of supplies around the 
plant has been done away with by mount- 
ing on a continuous conveyor the percola- 
tors in which fluid extracts are prepared. 
The operator is stationary at a point where 
ail the supply lines converge and the gigan- 
tic percolators over which he has super- 
vision are moved about in an elephantine 
proceeaion, to be charged and discharged as 
required. Other mechanical improvements 
have greatly reduced the labor require- 
ments and the chances of error in drug 
manufacture in a recently built addition to 
this plant. 


X-Ray Studies of Lime 
'T'HE application of the modern de- 
velopments in the use of X rays in 
crystal analysis may lead to valuable re- 
stJts in improving the quality of lime 
used in plastering. A study of this field 
was reported to a recent meeting of the 
American Chemical Society by Or. Marie 


Farnsworth of New York University, 
who found that X-ray methods may be 
depended upon to furnish accurate data 
as to the plasticity of lime samples. Dr. 
Farnsworth found that the ideal lime 
from a plasticity standpoint is produced 
by burning marble in a vacuum. An 
X-ray spectrograph of a sample of this 
lime is shown in the accompanying illus- 
tration. By comparing X-ray spectro- 
graphs of lime as manufactured with 
an ideal of this kind, it may be possible 
to improve greatly the quality of the 
output of the plant. 


A New Metal Cleaner 

I N manufacturing pnra-dicblorobenxene, 
large quantities of its undeeired brother, 
ortho-dichlorobenzene, are produced. Al- 
though the para compound is required both 
by industry and as an insecticide and 
fungicide, the ortho compound has found 
very little use. It is necessarily produced 
to the extent of about a million pounds 
a year and hence the finding of a profitable 
use for it is important. 

Messrs. Groggins and Scholl of the Color 
Laboratory of the Bureau of Chemistry 
have been studying the problem of utilising 
this unwanted material and have found it 
to be an excellent solvent for the tarnish on 
moat metals. The material is very cheap 
and readily dissolves the oxides making up 
the tarnish on copper, silver, and nickel. 
It may be used as produced or it may be 
i^ed with mild abrasives such as (halJk to 
make a paste of it for use In the home. The 
investigators carried out experiments with 
a liquid cleaner containing one part of 


chalk to five parts of ortho-dlchloro- 
bensene and obtained extremely satis- 
factory results in polishing metals with It. 
The material does not attack the metal 
itself. 


New Primary CeU 

'T'HE Sw’edbh chembt H. D. Nyberg has 
'f- Invented a primary cell invoMng some 
new features. In this cell porous carbon Is 
used as the container, acting at the same 
time also as a depolarising electrode. The 
carbon is impregiuted with paraffin wax in 
such a way that it is completely imperme- 
able by the electrolyte but allows the 
diffusion of air through its pores in sufficient 
amounts for depolariation. The elecbro- 
lyte is mainly a 10 percent solution of 
s^ium hydroxide, and the soluble elec- 
trode is zinc amalgam containing ^ per- 
cent of mercury. The Swedish Junger 
Storage Battery Company, which has 
obtained a license for the exploitation tA 
the patents in all countries except America 
and Australia, has started the manufacture 
of the new batteries. 


Synthetic Clothing 
I^ODERN woman would not be dia- 
turbed at all if the supply of natural 
textile fibers were entirely cut off, accord- 
ing to Prof. Pauline B. Mack of the Penn- 
sylvania State College, addrearing the In- 
stitute of Chemist^ of the Amwican 
Chemical Society at State College, Poin- 
aylvania. 

“The creative chemist has produced 
synthetic fibers suitable for the produe- 



X-Ray spectrograph of lime produced in a vacuum at ISM degrees, Fahtanhelt 


tioB ef tastil* fiMdi «( wmar 
hmxAr." ICm. 

tv tvoy eottMMbte iMttiiMi I 
.nud* antirdy of miiiiiteettgtad mbmiiaai. 
By pUdnK thiM vtiSdaQy piodkMid tur 
teriak on tfeia murkat al k>v.|M4baa, aaon 
haa baen dona toward mak&iir a daaaaaraejr 
<d an paoplaa at tha world Hum 
othwr alni^a afanay.'* 

During tha eooraa of Mia. Madi;*a bo. 
tara^ Mba lUaabath. Wagnar «t Hvr 
gantoam, Wait l^rglnla, a monber of toe 
Saatltato of Obauiitry, waa pmaanted aa 
a laadal ot a nodani brlda "dad from 
head to toe, auMpt for tha aoba <d bar 
dippara, In qmth^ matorlala." “Har 
dtaaa waa nude ol rayon ftbara, trtmoiad 
with rayon laae," Mra. Mack aaid. 

"Tha aleavaa are of eelluloae acetate 



lodkm, ot glaai. ot caiMn; or dtb 
dl tbaea ai^ mn ^ aaaflyto^i 



aa a by.^^et of Iti 

haa danlopad a proceaa 
_ tba dlre^y to 

'tfaptoi Ine., b utlUaing the 
carbon nr— 


b StHyleoe • ft^Moar? I diWaad^^tlto 
COME tone ago to toia depaitnaant Dr. ton pg^btotb aCtaaonbe^- 

^ R. B. Hamy. ot tha Unlvenrity ot wactaTe. Thai tolled bttdty ol toe na 


Mlnnaaota, y 


"luui^ fr^ eonl^Vt^tdekly rlpMOd at 


aa atali^ toat mto^ thigr d 


ir ol tiw m 
■' - .o«hto at 


will by vpottag todd to an atmoaii^ata tien a ^roOt-^odua^ e ftie a^ k 
contatotog a aanaE Muportion ot ethybaa.*' ot a mere expwaa, ahd toad tha eoao;oi 
InTeatIgatlonaeaMtodo«tbyMeaarB.Chaoe anunonia aynihaeb haa been tomilrt i t 
and Church of tba Laboratory ot Emit radneed. 
and Vagetabb Chaadatry, United Stataa ' 



tro^ naed in aalfurie add manufacture. Tbb email ptont hat replaced a 


aarl^ money for Ita owner. In the pbbtograplw'tba anmbi 
following partii 1, Air Alton 2, Bhiwarj * * * ' ^ - 

etrtpplag tower for ' ’ 


Air Altort 2, Bkiwari 3, Mtoig c^lndar (oodmtiUa to 
aona ammOiata)t i, flltor for nditaraid, nabeator for 
ind ammomat i, Co n rortorj 7, EriwoMtort 8, new4Mtors for 
m and mlxtoroi 9, Air conm rabe; 19^ Ammoiila control rahai 
11, Ammonia etorage pneeuro gage; U, PytooMtoc abnn 


A Cheaper Mechanical ReltlgeBator 
A LTHOUOH there are many typee of 
aI. munhanieal refiigeratwa now on the 
market and to aueceaBtul uaa, frequent an* 
nonncamanta are made of new typw claim- 
ing advantogea over thoae now avalbbb. 
Aceordtog to a dbpatch to toe American 
Cbandeal Society from Norway, a new 
apperatuB that b both diaap to buy and to 
oparata haa bean perfected by a .Norwegian 
anginaer, Ivar Amundaan. 

Hb apparatua fa baaed on the abaorbent 
power of activated carbon, tha cocdtog 
■ttbatanca being methanol or otbyl alcohoL 
The apparatua b flUed only with activated 
carbon and a limited amount of alcohol 
under a preaaura below tha atmoaphere 
preaaure, the weight and dimenaiona of tha 
apparatus being quite amall. A refrigerator 
■uitobla f6r a common houatoold iriU re- 
quire a heating element ot 400 watte and 
SOO Utera ot cooling water per 24 houn^ 
having under normal conditions a cooling 
effect correapondtog to 10 kilograms (22 
pounds) ot ito. A larger type deelgned for 
the tropica haa a cooling affect equal to a 
eonaumption of 20 kOopams (44 pounds) 
ol be per 24 houra. Sdenttfie and practical 
tests have bean made by Norwegian ez- 
perta and toe raeulta have fuUy answered 
espectatioDB. A strong Snsneed com- 
pany hu bean floated under the name of 
Amundsen Refrigerator Company to take 
care of the manufacturing of tim apparatua 
and tiw furtiiar exploiting ol tha patente fa 
foreign countrisa. 


A New Non-Burtiabl* Fiunlggat 


flbara. Her tulb bridal veil b a nltio- 
atiUloaa product The orange bloaanna 
are preeipttatod ealdum eaibonate coated 
with panflto. Her atocktogi ate of rayon. 
Bar dippera are ot ram and metal 
totaada, the matal a ttn-eoppar alloy. 
Bite, tondi are made of coRo^a with 
noa aa the irldeacant eaafarial. 


, ji and camphor) and Tha aatrii^anter 

toe paper and ink am both dumleal 
Bcodoete. .^ EmntiM traditional garter, am- 
lybv *aWMtotog old, eomatotog bor- 


Bumau of Ghamlatry and Solla, Loa 
Angdaa, tend to ffiaprove Dr. Harvay’a 
eonclodona. Theae tovtatigatora have 
cartfully atiidlad tiie eflaet of ethybna on 
dteua irate, datie, pteaimmons, hananaa, 
tomatoaa, pomagranatea and avocadoa and 
find that while tha eolte of the fhitt k 
affected nona o| toa dmngea ordinarily 
Tipantof am observed, 
of flreaa 


rowed, aad' acmatotor blue,* k made te 
mbfaar tendend adaptobk by ohemical 
red wito reyoit i 


destroyed by tepoaate'to etoykna to ecm- 
oentra^lona off tett to AOM of air, but no 
otbte tetoagw tof tito a«kk portiena ol 
the frtitte warn totthd, 



*|^WO new proeaaate fte to* ayntbaak oC 
■■■ matoanol Wakto gaaaa aa 

raw auteriak bav« MCto# pnt into 

’ss?aiS3g^ssg^^-.s;?i' 


I^OTHS and beetles that prey upon 
ivl dothing, earpeta and fumtum are 
to be attacked with a vary affaettva new 
fumigant devked by R. T. (Totten and 
R. <f. Roarka ef tha Vhltad States De- 
partment ot Agprlcultufa. Thaaa tovaati- 
gatorabavw fouM that a mixture of thraa 
parts by volume of othykno dbblocidt 
and one part ot carbon tetmblorlda k very 

etfoctlye Mstost peek of tide tm The 

mSzttee k toeap, nonrflammabk, noa- 
nqflodve, nonrtojurious to stored. eom- 
m^tiaK and not dangaroua to human Ufa. 
The tmddty of toe tototure k tetoradk 
maliaiy five ttmte tost M earbtei wA^- : 
lotUk' lJonK In repotting -toto riteidite to 
tim Jmntofrqf 
tovaatl|hteta«4riii^: 

.'^ndKta. md to W ate 
chitoy;thaeIototom(ito,:T 
tod fontikHfn Matla, AteT 
tha bfatobtefl " 
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^ Model AirpJ^ Ffttioji 

I N OUT NovMtfW iune, we annonnccd 
the ptdrtmUon of e eeriei of erticlei 
ottAVie^cointrucaon of model eirplenee, 
elio gave inatructiona for the con- 
^atrnction of a glider. Before going on 
with the detaila of a plane in which a 
mbber-band ia employed, it will be well 
for the amateur builder to learn aome- 
thing of the fundamentala. of model 
airplane building. Therefore, we present 
the following pMer, prepared by the 
Playground and Recreation Aaaociation 
of America. By atudylng thia carefully, 
you will be ready to go on with the 
construction of a flying model when the 
plans are published. Do not forget our 
offer to publish pictures of your home- 
nude models as often as space will per- 
mit. Send in your photographs— others 
want to see what you have accom- 
plished. The Editor. 


varioua flttinga ara necessary to join the 
parts of the models together and to 
operate the piccea of mechanism. These 
are constructed of pieces of wire, metal, 
et cetera, which are found in most boxes of 
pdds and ends. In the construction of some 
models which differ from the usuai stand- 
ards, ingenuity can often be used in making 
up special fittings, often from articles 
originally designed for quite a different pur- 
pose. The following examples of fittings 
illustrated in the drawing are typical for 
all model construction and can be con- 
sidered either as explicit directions or as 
general suggestions. 

In the construction of scientific models 
having frames consisting of two sticks 
open like a "V” and joined at the apex, a 
fitting known as a “nose-hook" is used at 
the front, both for joining the sticks and 
hol^g t^ rubber bands which compose the 
motor. Two nose-hooks are shown, one 
of heavy and one of Ught construction. The 
first type is used where piano wire cannot 
be procured and it is necessary to use a 
larger wire in order to obtain the neces- 
sary strength. The second type is the kind 
generally used on the record-making models 
and is formed of small piano wire of about 
fifteen thousandths of an inch in diameter. 
Thfee hooks are made with round-noae 
pliers. The best procedure is to use a two- 
inch length of wire in the ends of which 
hooks are formed, after which the wire is 
bent in the center to form the "V.” 

The next fitting shown is a "tail-hook" 
used on tractor models to fasten the rub- 
bm at the rear of a single stick or frame. 
It ia beat from light wire and the squared 
pqrtion ia made the same rise as the stick 
and bound to it with thread. The next 
tail-hook shown is the kind used m scale 
models or tractor frames where the frame 
itself is uied.to support the rubbers. As 
illustrated, the wire is bent back into the 
' tail piece In order , to secure it 

Tbs nedct threa squares oontsin examples 
el "cans" « rubber guides. Thesearevtiy 


important and useful fittings on a model 
because they are fastened along the sides 
where the rubbers pass and distribute the 
strain of the rubber pull. They serve the 
same purpose on a model that sgate eyes 
do on a fishing rod. They are called cans 
because, when these were first invented by 
model makers, they were usually naade out 
of bamboo and were barrel or can shape. 


or brass may be used, around a short length 
of tubing. The tubing ia soldered in ulaee. 
This type of bearing ia used where the 
model has a rear brace to which the pro- 
pellers are attached. 

The third type of bearing shown in 
Figure 10 is made from strip metal, pre- 
ferably a piece of aluminum about one 
sixty-fourth inch thick, one-fourth Ineh 
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The first square shows the kind most com- 
monly employed. It is shown at the top 
in perspective, and at the bottom a aide 
andendview^itaretitown. It is noticed 
that the large loop of the can ia left open. 
This is often a valuable feature when the 
mo^l maker wishes to remove the rubbers 
from the pens while he is winding them, to 
prevent their abrasion. The next type of 
can is used on single-stick tractors where it 
is not neeeesary to draw' the rubbers out 
of line during winding. The third type iff 
can ia the kind made when it is desM to 
use aluminum wire. The legs are somewhat 
flattened in order to make them more 
secure when they are bound on to the stick. 
This is shown in perspective. 

Slgure 8 shows a bearing which is used to 
support the rotating propeller shaft. It ia 
the type most commonly used and can be 
easily constructed by beating and bending 
a small wire mill, after which a hole is drilled 
in the end intmided for the shaft. Thelong 
part is bound to the motor frame. Figure 
0 shows anotiier type iff propeller bearing^ 
known «8 the comet type because the pro- 
fils view of it resembles a comet. It is 
fanned by banding a piece iff strip metal, 
prsfenUy {diaejffior-bronse, altbougb tin 


wide, and four inches long. It ia bent to 
shape as shown in the front and aide views 
and a hole for the shaft ia drilled where 
indicated. In use, the two horisontal 
pieces are placed each side of the motor 
stick which extends to the front of the fit- 
ting and is bound in place. Some model 
makers prefer to secure this bearing with 

■mall Qm 

The propeller shaft is, of course, very bn- 
portant and four types are illustrated in tihe 
drawing. Figure 11 shows the plain shaft 
which is commonly used. In fa^ it is the 
trend among all model makers to use fit- 
tings which are both simple and light. Thb 
plain shaft is made from piano wire on a 
similarly stiff wire about one hundredth of 
an inch in diameter. It Is secured In tlm 
propeller by bending over the end as ex- 
plained in the article on propdlm. Some 
model makers prefer to bend the end back 
into the propeller, but with balsa pirop^irs 
this is not sdvisable because of tte weak- 
ness of the wood. 

The next type cf shsft shown if used 
where the model maker is cf an expert 
mental bdination and wishes to try Per- 
mit kinds of propellers, making weir r^ 
pl ac em e nt by an ea^ me&od tlum 






tiM liitft. at k»MM^ 

Fliunll. 

• tmaU flaata baeUarMto tkaalM 
■howB. The pN^^kr k aaewad r^ * * * 
•mall Balk or aerawi ^ - 

boka Into lha WJI . 

•howB a type d AUt wUeh k aa ha^ww- 
ment on the flanfad abaft fathkl^tba 
fluga k elongated and fonoad into a hook 
at each end, after whieb It k Iwt aroimd 
the propeller, hub. The prop^ k e»> 
cured to the abaft aitiur by a pkoa of wire 
•orrounding the bid> and taatened to tlM 
two hooke <w a amaU rubber band be- 
tween the two hooka. The type of rubber 
band that ehoiild be uaed k known eom- 
mercklly aa an ^'deetion" band. They are 
about the diameter of a pendl lead. In- 
cidentally, theie band! are ueeful for 
another purpoae which wtU be dkcuaaed 
under the aobjeot of “S” books in a further 



ehaaadatiudt 
emtthatiti 
.Mmlibaf 

whaioBt 

ground, a wheeled 
ployed, although r 
L twy 


tki rubber 
'’’pnkf 

f- . ba,: woftiid A'^geered 

L..i;,^B«er. The- tyi>e k 'h»..- 

may »^di|K)#^trivA*ddto.itacon>»«wJr*sikdQkii(*^ 

't»9 ptvn. Ae thoWB tu'-,Ve’-'#ti)ide from fittal* t'kAb.t 

Figure 17j a dkk k c^firom thk paper and wnfe;Mfy^|iti be ^abryrid.tbe cdcond tj tx*' 
a aekaora cut k madi from one edge to the hu the :b«Ok.tkM>|d eb that it 

center. The dkk j^thm rlightly cupped will Mgage it 

Him the cone of n rtdio loudepeaker and from opening vp'Wi^ ^ etmilKl,of the 
the edgee wUdi overlap are cemented to- rubber puU. On both at hboke, ' 

gethar. Then, aa ahown in the next view, it will be adviaabk to uae a Aniy^gih 
plaeod together and tb^ of small rubber tubing to prevwt tw 


Figure 14 ahowe a ball-bearing ahaft eudi 
a* la auppUed by eommwcial model air- 
plane companiaa for their better claea of 



edgaa fastened Passepartout her motora from being cut Thk rUbokr 

tape with amied e^ can be run tubing can be obtained dther from eom- 
around the rim to strengthen the wheri. A merdal rubber companiea, model eupply 
email length of copper tubing rinJlar to houeee, or from the liumktion mi electric 
that uaed for tlm cmnet bearing k ce- wirea. Rubber bands of the “election’* 
type are useful for fastening the rubber 
motors and the "B" hooka toimther. 'Wh«i 
thk k done, the rubbere do not come off 
of the “8** hooka when the rubber motore 
are unwound. 

It k hoped that the above directions wUl 
enabk model makm to build their modek 
propdrly. Every oonstruetor ebould en- 
deavor to make bk model aa light as poed- 
bk and avoid the use of many metal fit- 
tinge ertileh, although they may add to tha 
appearance of the modal, will make it un- 
dealrably heavy and detract from its flying 


Modd Airplane PtopeUen 
TTPON the proper deein and con- 
w strucdon of the inopwer deponda 
much of the flying ability of aa airplane. 


of inatruetiona on bow to b 

fi ■na. The propeller required for tho 
at model to be described is tea - 


sealemodek. Some of the more meohialeal 
model makers make these sbafti themsdVeiL 
but aa their construction requires the nee df 
a kthe, it win be neoemary for moat modri 
mhsra who prefer them to purehiM them. 
Thk type of shaft can be purchased lor 
about flS cents each. 'Thtir only fault k 
thefr weight. 

In the ooBstruction of scale modek and 
oemudonaUy In sekntifle modek jmrtteu- 
lerly where the sekntlfio modek have land 
or water ehaads, aockete are uaed for r». 
eafriiqr^ ^ds of atrate and crom pkeea. 
ThieatniMi aoelcets canbe eaifly made by 
tel^ a email pkoa d coppw tubing and 
it6fftotiwknclbdekred.aftorwUch 
' is m u»e g ed together, prefaral^ . 
sqnaeaed portion can be 
' " or bent at an ani^ 
e omithm where the 
.erefeetmadtoths 
Ardkihtbetongaab 
^ j beU in the barrS 
.^-m w ie d by » mmII nail 
iik Amfnbieachvkk. The 



Sec text at rlglit 

molted in the center to ipaure smooth nm- 
idiif . - On the mot* daberate icale modda, 
•ome model indioh may prefer to use more 
ornate wbeek. Tbese nan be purchaaed 
from model svpi^ houses. A type d 
elombium whed haVidg rubber tim and 
bting very attraetiTt mm be purchased for 
20 cema to I1.2S ewMiPmding on dm. 

Thwjraabii^ m ^whmk to the diaede 
k dm a Tm modd mSSiira. 

flgare 99 0iMF^,a jmirible method id 
dm of a pi^ qf 
tidbUs ^fblKMld te-tiiB center 
beat id « "iP^elape to piidve the rhimjle 
stnita : The ddejklHptaM In tiie erbtdi of 
thk flWfri» minr eltbar -fire, thread, or 
ru^twn#,^ ■ ■ ' ' 

In tiir dtaaL. 
mifrattMiBW 



body, To do 

tbnei used and 

Thketeeve eaa beaaadftfmm tbbt 
bum aheat tnat Us ipis eT the 

.whif .or. edm:\mMidM.-iiliddm.: Then, 


PROPELLERS i_- 

* aiMcrewe, and that ti^ a.^, 

uae. They ere designed to sdr^l^ yrdy 
throu^ the air the sam# aa a oqrkeet^w, 
idMn turned, moves through tha cwlt Qf 
course, air k kai dense than a iwl]d,,st^ 
stance like a cork, and to an afr propdler 
does not move forward Urtth tOO pmotnt 
etflckney.. The cnffamiw between tba dk- 
taaeetbaia tmopeflar would advenes in 's 
sdSd eiibetanee and that which it actuaHy 
adraseeatBairk cafledthedip. PropeBieni 
dwwld. iff ooune, be dedgned to have 
mlnimon dip. Early aireraft propaDen 
dippcid u much as 60 pereent, but moidem 
prdpdien ate moeh more elBdabt and gUp 
miy about 20 ptrocnt. Modd af{^^ 




PICK YOUR PEN 
POINT BY COLOR 


«inp^ safeA, sureft ws/is gtet permaoent 
pen satuiadionu to pick your pen point by color 

Waterman’s Number Seven 


wA Its dentifymg color bandagmtiu quickeat, 
most tvUaUe jpude to pen pomt 

The ioDowing colon on holders tdl tbe story of pen point 
duracter L^k for them on Waterman’s Number Swen 
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TiaapwMMlMadhM MaybabaUla 
rnirmim Ubd by niad wntHa 

Y«9m '•aOUNl»D-A ddW pa* 

paint TW Up a baB dupt. llihM a baaay 
ahttactHbiiallManibMpaaaMBa SMalafc- 
baadadwHMaa. 


Merchants who sdl Waterman’s will be glad to let you try all 
dx points. Do this and select the ote diu suits you best. 
When you buy a Wacerman’a you buy peipetual pen service 
gsaaNMiwd iM 1883 oml NNia 198 J -<100 ySM 0 ^ 
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is no ffio» <fe1fcai« iStomplincnt m 
m &&3nd than to give him ||^;^ri8tix»^ a yearV sul^^ 
^^tijfe^Atncrioin. To be will gi^ him peasure; to be 

reminds cycry mpniiy^ou^ofut the comii^ year of your 
tbo^jpl^iess. But more t^^^Hiat, it will be an ej^^ression of your 
appf^oa^^ of his intelligence^ ^^his culture, of his breadth of vision. 

Voi^ reap^ and he wiH reality ^ Send the subscription order prompt 

that t^tr^fthe Scientific Atnerfoii^ ly for your gift subscription and your 


Voi^ Mb^ and he wiH realite^ ^ 
that Scientific Americd^^: 

a mark Its subserfoi^ 
ate in tiip^%ith the greatest 
efs and of modem times; th^ 
keep theihfoij^ cm civiluation's puhe; 
they, andidb^ ^one, understand oearly 
the forces moving the world 

today. he grat^ 

for a simi^pdon to the Scieritific 
Americari^^i^oet appropriate pres^ 
ent you cah^m^ 


ly for your gift subscription and your 
fnend will receive a ckd saying the 
magazine will be sent to him each 
month with your compliments. This 
card will be sent either to him or to 
you, as you direct 
Christmas gift subscriptions start 
with the January number — ^delivered 
by mail at the reader's door on Per 
cember ao — provided you give your 
order prompUy. 


JChiie subscription to SdentUic Aimerican • ^ 
xTwior subscriptions . $7 

subscriptions * $10 


Tt" Christmas StthscriptUm Coupon * 


Sdcatific /uneriesQ;: 

24 Wc«t 4 tilh 8 lO^ 

NwrYockiN.^- 




Send a year's 8 ubsetmii|to P. 0 ,^ 

addresatesjherewith., 


Oheck for iseneba^d. : 

• . !(.>' 

8i^ gift subscripcioQ aanoun^ 
meat cards to 
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for Owner— Rider— Driver 


T his great era of motor travd serving the tubtirb, country dub, 
has developed a vigorous need and subdivision, taking the rising 
for a coach of medium capadty, of generation to die schools — or what 


for a coach of medium capadty, of 
tested performance, providing die 


laveyou? It is a money>niaker and 


nuudmum in comfoi^ safety and community builder in one, 
atb^venes^ moderate in price, Tht Intecnadonal Modd IS was 

and serviced around the comer,’* especially desimed and is now 
International Harvester provides folly perfected for this inevitable 
such a coach in the versatile axid market. It fits the natural coach 
popular Modd 15. This fi>cylinder needs of every community. It is 

Intnnationd finds and keeps a host bound to apped to any man inter' 

r^friends wherever its route runs. e(«ed in passenger transportation. 
It answers many ______________ Furnished in three 


It answers many 
lMw^en»lMed«t calls, establishing 

iMofitable routes of 
■t ta w i yi H shutde4ikefreqaeii> 


Oissa M Mit of ny 
—a i—y b» fBwS 


cy, serving railway 
stations and hotels, 
sewing as feeder to 
car lines, as peak* 
load auxiliary to 
organieed routes 


——————— I streetcar 

Aj for Service 

tMod Ywr tLar* in OloCIlloCoilchpSod 

H«yMMr.own«i bnacta d the Sedan Coach, 
tha Vakti Staut uS Cu. Equipped to carry 
u.e ati.y.i ... n»u...i 15 ^ 17 pg^engers 
woMigataSKyiBi coaotriH —the Ideal Capad ty . 
«h«nth.w<SST WrltefortheModd 

— 15 Coach Catalog. 


■da. 1« •dtttilaa|^lBtcnutlaaal 


INTERNATIONAL H^VESTER COMPANY 

e06 8. Michigan AVI. 
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M* gCISNTiVIG AMBKtGAN . 

Strays From the Ether 

A Monthly Review of the Progress Made In All 
Branches of Radio Communication 

GONDUCTBO BY ORRIN B. DUNLAP, Jr. 


FooUnt Iatfdlig«oc« StablllzM 
Indwtry 

PAPID ■tabtliution of the radio in- 
duatry ia due in no amali part to the 
benefita derived fh>i9 aaaociation of the 
leadng mahera of radio apparatua in an 
oldHMtabUahed eieotrieal manuJ^eturera* 
orgMoiaation, vhere pooling of intelligence 
in ragtneera, in coun^ and in human aaao- 
dationB haa been firmly eatabliahed for 
nun than a decade, according to Ray H. 
Hanaon, chief engineer dt the Stromberg- 
Caiieon Company. 

"About five yeara ago.” aaid Mr. Man- 
non, "it wu wlady decided by a few d the 
pioneer radio manufacturera to affiliate 
witit an eatablidked and ex|>erianoed manu- 
faeturera’ organisation, rather than to form 
tta own group and waste effort in leeming 
bow to conduct -aaeociatlon matters. At 
that time, radio was considered dectiical in 
character, the same as it is now, ao it was 
natural for the manufacturing group 
selected for its afliliation to be the organisa- 
tion tten known as the Aaaodated Manu- 
facturers of Eleetrical Supplies and now 
broidened in dcope and known as the 
National Eleetrical Manufacturers' Aaao- 
elation— popularly designated as 'Nema.' 

"With the smooth running machinery d 
an experienced organisation to handle its 
routine business, the attention d this 
newly formed radio group was focused on 
some d the more imp<»tant problems of a 
new and rapidly growing buancas. For 
example, it was discovered that radio dugi 
d various makea would not fit radio jacks 
d other makes; that cord tipe on head sets 
or loudspeaker cords would not enter tiie 
holes provided in radio plugs, or would not 
go into the openings in the binding posts 
d the radio receivers; that battery polarity 
on the jacks d the receiving arts did not 
always coincide with the polarity d the 
bead sets or loudspeakn:; that coloi^oode 


designation on cords and cablea was not 
uniform, therefore misleading and confus- 
ing; that binding posts on batteries did 
not accommodate any one standard type of 
connecting cord te^nal; that the ‘B’ 
batteries d various makee were d different 
shapes and slsaa, ao as not to fit into any 
definite cabinet apace; and last but not 
least, that purchasers demand a large 
vaiirty d equipment to meet special con- 
ditions, most d which could have been 
avdded by fait^gent standardisation.” 


' ... New Amateur Record 
P*0URTRRN thousand milee covered 
with a low-power battery-operated short- 
wave tranamitter ia the record eatabliahed 
by Clair Forter, a radio amateur at Carmel, 
California. He is now a member d the 
“Wac,” an amateur group known as the 
“worked-dl-eontinents club.” In making 
the record Foster talked with an amateur in 
South Africa, using a 201-A receiving tube 
in hia transmitter entirely operated from 
dry batteries. On the same day he com- 
municated with Shanghai, China, coii[y>let- 
ing the Ust d continents where his signals 
have been heard. All communication was 
done on the. $2.2 mder wave, except with 
England, tw which the 20Jt meter channel 
was employed. 


When to Replace Tubea 
A RADIO set owner writes: “There 
^ is one announcer on the air who in 
connection with a commercial program is 
attempting to sell tubes by calling atten- 
tion to the fact that 'if one tube goee 
"dead” all other tubes should be replaced 
for best results.' I am inclined to be- 
lieve that be should be more specific. 
One tube may have been in the circuit a 
year iud tiie others four or five months, or 


one tube, namely, the detector, controlled 
by a separate rheoetat, may be supplied 
with more current than the others and 
naturally it would wear out more rapidly. 
1 can see that if all tubes were in the eat 
for a year that probably bettw results 
would be obtained if all tubw were re- 
placed, but he is absolutely wrong when 
he tries to advertise the fact that if one 
tube is worn out that the others should 
be replaced too. What is your opinion?” 

You are quite right. If one tire on an 
automobile is worn out it ia no indication 
that the other tires should be replaced if 
they continue to give good service. The 
one tire may have been in longer service, 
or seen more wear in its particular pontion 
and naturally it would blow out first 
The same principle applies to vacuum 
tubes. 

But do not forget that a new battery 
placed in the circuit with others on the 
decline will wear out much quicker than 
if all batteries are new. It is nrt economy 
to run a new battery with old ones. 


trieei Marmfaaurerd AfoeioHon Radio 
SlaHdordb, September, 1927, is now avail- 
able. This issue has double the number of 
standards contained in the second edition 
of March. The new book contains about 
400 standards as follows: lOfi general 
standards, 81 covering tranamittna, 100 
receiver, (2 battery and socket power, 66 
vacuum tube. 

Appendices, occupying a total of 48 
pages on radio symbols, revised undeN 
writers' rules. Institute of Radio Engineers' 
prrifanlnary standards and a complete cross 
index add to the value of the book. 

To quicken progress in the radio industry, 
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Slileiit 

Magie 



Turn jom radio dial, 
and presto! yon tnm yonr 
home into a theater, a eon* 
eerl hall, a lecture room, a 
cabaret, a church, or wbatp 
ever yon wilL Tnm the dial 
and yonr attentive ear does 
the rest. Ihat is all there is 
to this magic of radio. 

Or almost alL If a radio 
set is to worit at its very best, 
attracting no attention to 
itself, creating for yon the 
illnsion that can be so com 
▼ineing^ you must pay a 
little attention to the kind 
of power yon give it. Iliere 
is but one direction, a 
simple one— ifise Battery 
Power. Only such power is 
steady, untform, sOent. Ills 
called by scientists pure 
Direct Cnrreat. Any other 
hind of current in yonr 



Radio is better with Battery Power 




radio set may pnt a hum 
into the purest note of a 
flute, a scratch info the song 
of the greatest singer, a 
ratde into the voice of any 
orator. 

Don't tamper with tone. 
Beware of Intmffering with 
flluBion. Power that reveals 
Its prMence by ito noise is 
like a magieian's assista^ 
who gives the trick away. 
Usebetlertes— sue the Ever- 
eady Layeihflt Battery 
No. 4S^:tho remarkable 
battery whose exclusive, 
IMrteinted ethistrnetloo n^^ 
it last tenjeit. It offers yon 
gift' if OMivraienee, « 


gift that yon will appreciate 
almost as much as yon will 
cherish the perfection of 
reception that only Battery 
Power makes possible. 
NATIONA L CAR BON CO., INC. 
New York fITW Sm Pnmdseo 

Vatt •/ Va4M OvMbaW C wSm Cmv-tmIm 

ISMMfay irisla h EMtea^r Hoar 
ra^O—9 P. It, EiMM BmmM 
Urn' « 

VEAT^ffiw TmA .yoO^OwM^ 




it rjtm ehoiirdh't Mfae 



vmrious tMKna hav« betm Mevritly 'difln*d 
by th« ■tandwd'mal^ body of the Na- 
tional Blectrleal Mannfactunra’ AMtda- 
tion, among which ia a doflnition of dia* 
tortimi, dofinod aa "a (diange in wava form 
M in paaaing through a dreutt or trana* 
miadon medium. A wave form may be 
dktorted by (a) the pretence in the oub- 
put of componente having frequoidee not 
preaent in the original wave due to oireuit 
etcmenta having nonlinear eharacterietioa; 
(b) a dihnge in the relattva ampbtude of the 


SClINTIftC AMERICAN 

extremely , ahort wsvaa in eoumunicatioa the obdma of the 
with airpbiMa. It ia believed that the 
plapaa oould probably pl^ up the dia- 
patdua but if aoBM one on the ground 
daatred to eavea^p ha would have to go 
UP on a hill or m of a building with a 
raving aet 


Daoemhorlt^ 
dmt Alex- 


tranamimion effldency over the frequency 
range involved; (c) a change in the rela- 
tive phaae of the component frequendea. 
Two or more of theae forma of diatortion 
may exiat aimultaneoualy.” 


Now A-B Unit 

A new raoalver aodnt unit, aop- 
plyi^ both^A" and “B" power for 
the adt^ baa baaaiatrodnced by the WlHard 
Storage BatbeiW Company of Cleveland, 
Ohio. The devirokaupplied with a control 
awHch that automatically contrbla the 
charging currant aa the aet la turned on and 
off. A feature of the power unit it a new 


eoverod the feed-back (ngenerative dr- 
onlt) and audlon (vacuum tube); thoae of 
the Weatlnghonae Bleetrle and Manu* 
faeturing Company that Major B. H. 
Armatrong waa the inventor, and the 
oUma of the Oeneral Electric Company 
that theae impwtant radio iBaeomiea 
were made by Irving Langmuir. 

Thk controveray haa bean in couraa of 
Utigetion for aeveral yeara. Dr. do Fweat 
haa won four dteUona but It ia probablo 
that before the iaeue ia flnii^ aettled it 
will be paaaed upon by the United Statea 
Supreme Court. 



Photo-radio tnetallatlon on board the V. S. S. Texai, The tnmamieafam 
ayatem employed le that developed by Captain R. B. Ranger 


The layman may And conaiderable amuie- 
ment in the fact that the radio induatry 
haa reeentiy adopted etandarde dednhig 
what the entire Indnatry ie aU about — 
namely, broadeaatlngl Broadcaeting la 
deSned in the new etandarde adopted July, 
1927, u “the tranemietion of mutie, newe, 
entertainment or other InteQigence in- 
tended for general reception.” 


Ftv»-Mater MyatortM 
'T'HE Sve-metm oxporimental trancmittor 
^ at etation WQY looha Uke a bird houae 
■tiapended about 60 foot in tbo air. The 
coop ia about throe feet equate. A copper 
rod about ten feet long projeeta upward 
from the root of the ata^ to aerve aa the 
aerial. The aignak cannot be heard on 
the ground but are ekeriy audible on hilk 
t tiq> of high objeeta in the “Hue of 
viiloii.” Thoae abort wavea act the aanw 
as wavoa. They leem to travel b> a 
atnlgbt Ifne. If a butldbig or a hill 
.btorvwaqi; tbare k a dktinot shadow or 
**ikad tpit” on the etdr opposite the 


type ekctrolytie rectlAer Uiat increaaee the 
pUte potential to 180 volts for the opera- 
tion ct the UX-171 power tubee, end at 
the eeme time supidim 40 milliamperee of 
current, which k eaid to be adequate for all 
general receiving oonditiona. A 136-volt 
tenninai k provided for UX-1 12 jtower tube 
operation. The dotecto voltab may be 
varied from 16 to 60 and the ampUAer 
vdtage from 46 to 110 by meane of ad- 
Jmdable Imtba. A 6T.6 and 90-volt ter- 
minal k also provided. 

Tha "A” portiM of the unit conekte of a 
4<Maapen hour, etorege battery, 

protided wiUi a curglng devioe that may 
M rafculatod krtwaan one-half and two 
ampaPaa. A apO of gravity-indicating balk 
wWdd the tf^ba W wr y case show tha coD- 
dithm of tiia chafge at all thiwa. 


AN impoitoat vlHory In radio wu won .Tha 
^ by Dr. . 'LM to Foraat whan the antmn 


When Tubes Wear Out 
A READER asks, “what takes plaoa in 
^ a vacuum tube when it k being aged?" 
The majority of Alammte an of the 
thoriated-tungken type. Ae the tube k 
- used, the thmum k coneumed and grad- 
ually the thorium, which aide the electroa 
flow, k ueed up. The tube k then eald to 
bo “worn out." In eome caeee the tuboa 
can be rejuvenated by disconnecting the 
“B” batteriee and burning tha fllamenta 
slightly above normal brilUancy for about 
half an hour. There are ako devlcee on 
the market called "tube teactivaton,” 
which operate on much the aame prin;^ 
pie aa this. 


WHBLonaTraln 
ta who tuno-in and 
station WHBL are in touch 
with the Pioneer Limited of the Cbimge, 
MilwBukee and St. Paul Railway aa it 
moves along throuj^ the Wiaconain coun- 
tryside et 70 miles an hour. 

A ateel baggage car k devoted to the 
radio inetallation. Sound-proofing the 
etudio and transmitting rooms in the ear k 
given epecial attention. Part of the 
tranamit^g room k enclosed with doubk 
sound-proof walk, double plato-^ees win-- 
dowe and special doors. Tbk exeludea 
even the sound of the locomotive’a wUidk.- 
The 70-foot car k divided into four ' 
compartmente. The first of theee coni' 
taina the power plant. The aeeondconK. 
partment of the ear baa been oouverteil;; 
into a transmitter room housing a 10(h 
watt transmitter aet using an inductively''' 
coupled Hartley dreuit, HcUng modulated. , 
The atudio proper, the third oompai^'^ 
ment of the. car, k dirot^ unte tN 
oboHrvatioD of the operator thro^ A . 
glaae partition. Thk compartmtot ty' 
trMited Ib thft mbm Dttn&tf ■■ ' 

of tbe Urgtr broaficiurtdnf jtatioBs, 
the floor padded and carpeted, the walk 
boa'vily draped, the eeiUag treated for 
sound, and Ughtod from tha top both by 
windows and silver electrical fixtures. 

The fourth oompartmmit of the car k 
aa entrance hall or aato-room opening out 
of the rear, providiag acceaa from the 
paasenger can of the train, for the hooring 
of the acceaaorka earrlad for theoporation 
of the station and t» the eonroukaeacd 
the oparstor and the studio diraetor. 


; ThS nf^Ptoty of toe waves, whlohaBaUsa 
; tiien.to catty nnsagai to topa at kflk 
kadifBghiMtti jto feroaeo a posiible use for 


^ Ity Dr.. Lee to Forest when the 
United ttategUlPeutt Court of Appoak at 
PUladdphla itoaofiy hdd that he k the 
inventor of tha radio feed-back dreuit ud 
oadUattag aufionC '1%9 omnt, ia a varfdot 
by Judge Tktor Worn and eonsurred k 
by JudgM BuStigtoa and Davis, ovtonfkd 


a eondsla of a a 


Bd ea^ ew mtsrp<^ 


^ <m oKRMto sidn of 
too 'ear,, too opuatarpoka belaf petma- 
noufly lootosd e^ the antonaa cage bobg 
antangad. tor .nklBc .to^a jbeOU of 60 
fast, udat a stasl tobulto smsI whan toa 
oaVk aiodHovkp. ' . . 
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UT a Norton Floor in any wet place is practically 
non-slip. 


Take for example this milk station floor — non-slip wet 
or dry. It la a concrete floor with Alundum Aggregates 
embedded in the surface. 

The permanency of "Norton Floors” and their proof 
against slipping hazards has been established by installa- 
tions indoors and out. 


NORTON COMPANY, Worcester, Maes. 
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An Advertistmmt of the 
American Telephone and Telegraph Company 


No institution is more 
nationally or publicly 
owned than the Arnen- 
pany checks representing the can Telephone and Telegraph 
I5ad dividend were mailed to Company, which in turn owns 
its 421,000 stockholders. That more than 91% of tiie common 
is the largest number of stock- stock of the operating corn- 
holders of any company in the panies of the Bell national 
world. The American Tele- System. The average hdding 
phone and Ttiegraph Company is is 26 shares, and no one person 
owned by a great investment owns as much as 1% of the 
democracy. Its diiadend diecks total stock, 
are cashed at banks in every The Bell System was deveU 
state in the Union, by people oped in the interest of tde- 
representingall trades, swtions phone users and is owned by 
and profestions, the public that it serves. 


Ok October 15th, 
American Telephone 
and Telegraph Com- 
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glan for cooUag vosmIs. In the mami- 
facture of this glass a eonsiderabla 
quantitr of boric add is used, and it is 
indlreetlr this which confers relative 
onbreakabillty to the materiaL 

The reason common glass breaks easiljr 
when suddenly heated or cooled is its 
comparatively high eo-eSlelent of ex- 
pandon. When edd water , or cold air 
is suddenly directed against hot glass, 
the outer layers contract drat, and if 
they contract very much before the 
change of temperature can be trans- 
mitted to the inner layers, differential 
stresses are set up which may cause the 
giass to break. One way to obviate this 
difficulty would be to- use quarts, which 
contracts or expands only about one 
eighteenth as much as glass under a 
given fail of temperature. But quarts 
melta only at extremely high tempera- 
ture; to manufacture it is expensive. 
Therefore boric acid is added to quarts 
sand. This acts as a flux, lowering the 
melting point vary markedly, yet pro- 
ducing a glass which has many of the 
qualities of fused quarts. For these 
reasons the Pyrex variety of glass is 
called “borosilicate"— borax plus silica 
(quarts is one form of silica). While 
Pyrex is best known to most of ns be- 
cause it is widely used in the kitchen, 
it is also used in most modem chemical 
laboratories in place of the more break- 
able chemical glassware employed until 
recent years. 

The new supply of borax whose dis- 
covery is announced below was found in 
California about 100 miles, as the crow 
flies, northeast of Los Angeles. To quote 
from the Daily SeUmo* Newt BnQetin 
of Seienet Service: 

"The discovery of some eight million 
tons of an entirely new mineral all in 
one huge deposit in Kem County, Cali- 
fornia, has set a record in modem caln- 
eralogy. The mineral is "raaorlte," 
named after its discoverer, C. M. Raaor, 
leading borax engineer of the Mohave 
desert field. While new minerals in 
small quantities turn up once in a while 
in various parts ot the world, it is un- 
usual for BO vast a quantity of an en- 
tirely new natural chemical anbetanee, 
and a valuable ore at that, to be so long 
overlooked. 

"Rasorite is known to chemists as the 
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Special Instruments 

DMigned afid <ievek>|^ for 
Reseaicfa and Industrial use. 

A Laboratory Investigation of 
Your Farticitbr Froblem So-‘ 
licited. phonometers and 
Other , Sound 'Measuring De- 
yfees, Thaiitt Fork» of Steel 
tatkd Hanhonic 

- . AMlytN AM SyntiiMizers. 

RIVERSAHK I1ABORATORIE8 
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tetrahydrato of borax. As freshly 
rained, it emerges in striated erystalHBS 
bars of glassy texture, some as large as 
common stovewood. It reqnirsa 0 ^ a 
roerystalliution with an added quantity 
of water to yield commercial borax, 
wheress all odier important borax ores 
such as colemanlte and ulsxila rsQaira 
expensiva chemical processes with hNralt- 
ing high prices of the product’* 
"According to ehemicid theory, the 
natural rasorite is a subatanea wUeh 
cannot be produ^ under the ordinary 
atmospheric pressure of 16 pounds to the . 
square inch, and thus had iwver bosu 
pbserved either in formationa oh IIm sur- 
face of the e^ or in the ayblMle' 
laboratory. Great ptessunt dnt to an 
, overwlayer of Hme bmmte and dessork 
.^mont, has permitted the larmatioh of 
^ untque eesapoand far bikw the sia» 


^ uutqM ecotyDond f ar below the mu*. 
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eonntjr Um a f««r milM northwMt 
Knunar. California, and thoa near the 
tnuMOonitiaental line of the Santa Fa 
to San Frueiaeo. The aupply in aicht 
ia anongh to meat the needo of the United 
Stataa.for over SO yean at the preaent 
into of eonsnmption. 

"Tha market price of borax, already 
aa^ng from keen competition among 
CalUtomla and Nevada corporations, 
aaams to bo beaded decidedly downward 
aa the new branch railway line to the 
raaorita mines nears completion. Borax 
ia used extensively in enamel, welding 
flnxes, laundry matmrials, et cetera, but 
its application in the almost unbreakable 
borosllicate glass promises the most con- 
spiimbns new benefits. At present a few 
bottles, pitchers, baking dishes and other 
veds el a of this glass are marketed at 
high prices, but if borax, tiie critical in- 
gi^ent, should go below 40 dollars a 
ton there will lilmly be a much wider 
usal of tho new glass. BorMilicate glass, 
composed largely of sand and borax, ex- 
panda but slightly on heating and thus 
will stand boiling water and even oven 
temperatures without cracking. 

“As now constituted, fruit jars and 
milk bottles offer a fertile Held for im- 
provement Unfortunately, the manu- 
facturers of bottles will have to be shown 
why they should make an unbreakable 
boMe and thus have no opportunity to 
sell replacements. The dairyman passes 
on the responsibility for cracked glass- 
ware to his deliveryman and customers, 
and so he has not yet become excited 
about the matter. However, the casualty 
list on bottles is enormous, taken the 
country over. Somebody has to pay the 
bill, and if the consumers’ demand for 
stronger botHes becomes insistent enough 
they will doubtless be made.” 

SdeatUlc Research Underlies 
Froaperlty 

A MILK bottle, a display of feminine 
hosiery and the picture section of 
a newspaper occupied places of honor 
on the platform of the New Tork Elec- 
trical Society, when Dr. Harrison E. 

Howe, oditor of the' American Chemical 
Soote^s journal, /adNstWal and Eogi- 
aefring ChtmUtr^, spoke on “Will Pros- 
^ty Crattnuet” 

The prssent unparalleled prosperity 
at the United States is based hugely. 

Dr. Howe said, upon the intensive ap- 
pUeatloa of the results of acientUe re- 
search which has been so prominent a 
. ^turs of recent industrial • progress. 

^ TUs was the significance of the milk 
bottle, the rilk etoeldnge, and other ar- 

tielee with which Dr. Howe shared tbs ... 

^tforin. Time was, Dr. Howe seid, 

when DO one except or mUlionaliee ^ ‘ ***'“* 

yoaftuui wfviwSyM. 

“ clfi wits ytnrmtccl iUtolock. 
idaii,^let elm ony^ so perfect as 
»' nmW» asUh bottle. QIaae was once rnr nmiiniT Inin 

..JHdthbte' only fiw Scebnd-tate, but vary 

* C strhiipi of beads for feml^ns ' 

.. tt. ' Now h: ionem the trans- 
i/pshas ol o«r windows and a 
Aeveryday houMhold utiUties like 
The ehenge la due, Dr. 
sinWiM out, tw the gradual oecu- 
a of luMbhm facts hr 

'^s l wbrtd’n -isiintifle In. 



The buyer who writes “Yellow Strand 
“Broderick & Bascom” into his requisitions 
Waites economy into his operations. 

BRODERICK Sc BASCOM ROPE CO. 

843 North flrat Straot, St. Leuk, Mo. 
EMtanOOt* uS WmOmm, « SMOulwSt, Nm Tut CSr 
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BKANCH STOKES AND SBKVICB SHOPS IN PKINCIPAL CITI8S 
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Needed in Every Factory 
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Trial «Mi U* poet proaU. Aahuaabeut 
|f»ui aamaarina aM liuiilatlnp ptaMann 
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paper. SdeatMe reee w ch hu been le- 
VonUUe, abo, for oonYerUng paper 
from another of the expensive perqui- 
sites of kings sad wealthy temples into 
an everyday oonvenienM for the com- 
mon Sian. The legs of our ladles eon- 
stifeite still other living pictures of seien- 
tifte progress, m Dr. Howe illustrated 
with stockings made of one of the newly- 
developed materials which are mere than 
sobetitntes for silk, beeanso there are 
some ways in which they actually are 
better than silk. These new syidhetic 
fibers which sdenee has presented to the 
world have the advantage of being trans- 
parent to the health-giving rays of ulfera- 
violet light, so that stoddngs made of 
them admit these aesenttal rays to the 
living sldn beneath. 

A piece of colored cloth displayed by 
Dr. Howe cost, he said, only a few cents. 
Yet this cloth wu dyed with a color even 
brighter and more beantlfiil than the 
famous purple of Tyre, a dye which 
emissaries of ancient emperors ex- 
tracted, drop by drop, from a shellfish 
living in the Mediterranean Sea. Now- 
adays, thanks to selentifie r es ea rch , even 
bettn purple dyes are within the reach 
of everyone. 

One entirely new industry, *the alumi- 
num Industry, has been created. Dr. 
Howe said, as the result of modem sden- 
tlfle research. An ordinary aluminum 
saucepan was an exhibit, he pointed out, 
of crystallised and concentrated acienca, 
for without scientific research, aluminum 
would be still a laboratory cnrioelty, not 
at all the useful metal which it is now. 

Dr. Howe cited figures assembled lay 
the National Research Council, indicat- 
ing that more than 90 percent of the 
total income of present-^y Americans 
may be traced to the earnings of pro- 
cesses, industries or products which are 
based upon the results of scientifie 
research. 

The “children of research” are as nu- 
merous and diverse in modern America 
our industries themselves. To- 



gether with the milk bottle, the news- 
paper and others. Dr. Howe exhiinted 
samples of the new "dneo” varnishes for 
tntomobile use, of the synthetio leather 
lalled “fabricoid,” of the new sugar 
lamed “cernlose,” of solid carbon dioxide 
>r “super-ice,” of the chemically hard- 
ened edible fat oalled “crisco," of the 
new “electro-rubber,” and others. 

The continnatioa of American pros- 
perity will be largely affected, Dr. Howe 
predicted, by our snoossa or faihire in 
supporting further researoh work in 
America and in utilising its resnlts. ' 


DIM to MalM Gun for Hmdnrom Saf « 
niSEARCH to make the potsnt drug 
that has cured mlUlons of easss A 
hookworm absolntaly fodproof was rt- 
ported to the American Physiological 
Society at its rsemit Rochester, New 
York, meeting, by Dr. Ana Minot of the 
Vaa^ilt Uahersity School of Med- 


‘^During the last few yeen,” said Dy. 
lOnot, ^rixm tetracddiwlde has 
used more •gtoasiycly thgn nay ether 
drug la ccmbetliig heckworm dlssssii 
which is widevread in pnetieitly alt 
the tropiea) coHBtries ef the. wieHd. This 
drag eesaWiap, ftm iOnddm A b^ . 


mrnUriiia 

and ft wry high degree of uftty. Among' 
the eeri^ million eiM treeted, there, 
hftTO been Tory few denthi which leem 
to ha Cftueed by the drag need. Theee 
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they ooenrnd only at rare intervals in 
widely dUtarent loeidities. Much work 
has been dene in an attempt to explain 
vrtqr a drag which may be used with per- . 
fact ssMy in esversl million cases is 
«blo of mddenly proving fatal in an | 



TOBACCX) 

THE BEST PIPE SMOKE EVER MADE/” 


Research nndertalcen by Dr. Minot, 
bowevtr, showed that dogs fed on a 
wdl-balanesd diet containing plenty of 
ealdnm would tolerate large amounts of 
the drug without harm. But when the 
amount of caleium was reduced, even 
small doses of the drug would have an 
injurious eifeet which could be cleared 
up by restoring the calcium. 

These results, the woman scientist ex- 
plained, seem to Justify the belief that 
further cases of carbon-teteachloride 
poisoning can be prevented in people by 
providing the hookworm patients who 
have not been eating suflleient calcium 
with liberal amounts of food containing 
this necessary element before the course 
of curative treatment is begun. 

— Seienee Strviee. 

Hsndsoms Apiilss Rank Last in Taste | 

POSITIVB proof that beauty la only 
^ ildn deep, at least in the realm of 
apples, was recently demonstrated by an 
experiment conducted by Roger B. Cor- 
bM of Rhode Island State CoUege. 

In 1^ test Mr. Corbett took four varic 
ties of apides, pealed them, and cut them 
into cubw whi^ he placed before eleven 
different men, ranging from bankets and 
professional men to formers and mechanics. 

The apple that was rated first when seen 
whole, shining in its brilliant red skin, 
ranked last In taste. In the taste test the 
McIntosh won first place, the Baldwin 
second, the Rhode Island Greening third 
and the Rome Beauty last. The Rome 
Boanty, a dessert apide that is a favorite 
in stores and on fruit stands, when peeled 
was found least tasty.— ffeiese* Serne*. 

Radio No FsrtUlssr, Eipsrlmenta 



Xf you’d ask me 
I’d tell you, give me 
Old Briar Tobacco 


^ of barley grow where one grew before, 
dsebrs ptant physiidogistB of the United 
Ststes DopsrhMt cf Agriculture, in rq>ly 
to statensnts escribed in a recent news 
Horn to Admiral W. B. 0. Bullard, ehab> 
man of tiks federal Radio Commission. 
Adssiral Bullard was quoted m saying that 
bstUf plantsd under the radio towers at 
AiREvtSh grew so blah that it overtopped 
^-TU^dr ' 


O LD BHIAB TOBACCO brings to men bodiol aroms. Enjoj its natural tobacco 
ftf fflon satisfaction tbao the usual flavor— ht satisfying taste. Notice bow cool 
it is— and bow smooth. Now you know 
why Old Briar Tobacco is One g^ every 
pipe smoker will wcIcoom. 

It has taken experts, witbyeaff of sdegtifie 
knowledge in the srt of mellowing and blend- 
ing, with generatioDS of tobacco culture back of 
tliem,toprodnce01d Briar Tdbacco. Step by 
Light u yosi: ntt fiQed with Old Briar step Old Bttir bat been developed— tt^ by 
Tobacco. iW in W ripe fragrance and full- step perfected, b all dwws t^mAe moke! 


J LO BBIAB TOBACCO brings to men 
ftf more tatitfaction than the usual 
^t. All of the genuine pleasure, solace and 
tbeebeer of ppe smoking a in this gift. Moi, 
evetywlieie, welcome CMd Briar at they’ve 
never welcomed tobacco before. It gives them 
I many boots of conudete contentment at bouK 
—repose tnd mtisiactioi. i Such comfort and 
beyond price. 


'Msnar rs st ireh ss 

to sijiw Weult ufu to 

peiliiii OS idantittt stats, and the rssuits 
. Mto idwuys hssn sithsr tooondoaivs eg 
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“Better 

service 


for many purposes 
than solid wood” 

I N AN AtTiCLE in last December’s 
issue of “Nation’s Business,” 
Frank G. Widner said, “The grow- 
ing use of veneers and plywood may 
be fruitful of great economies. In 
Plywood, even newer than the 
resinoids, we have a sort of im* 

. proved lumber — a lumber that, while 
retaining the admirable natural 
characteristics of wood, gives better 
service for many purposes than solid 
wood.”. 

Plylock is built up of the finest 
veneers of durable Douglas fir. Its 
un^orm high quality makes it the 
sUndard ^ which nr plywoods arc 
iud^. The industrial uses of 
nyiock are many and varied. Manu- 
facturers the country over are using 
it to cut costt and to improve the 
quality of their products. 

Write for a copy of the “Pictured 
Story of Plylock” and a sample. 
Full size panel in 3- or 5-ply for 
experimental and development work 
will gladly be supplied on request. 


PtHtland Manufacturing Go. 
Fertlaad, Oreion 
Hmhmftr 3f ymn 



Man Tlila Coapon 


[gj^MMotaetaftaaCo. 
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“Franklin Rods” 

\AANY of our readers will be inter- 
eated to know that there Is at last 

tm where historical exhibits of 

science and invention can be preserved 
for all time. The first actual exhibit 
ia referred to in this letter. 

Editor, ScnNTinc Aueucan: 

Perhaps many of your readars 
would be Interested in knowing that 
a section of the iron lightning rod 
which Benjamin Franklin plac^ on 
St. Paul’s Cathedral, London, Eng- 
land, lomewhere about 1770, ia now 
in New York in the Musenma of the 
Peacriul Arta in the Scimmnc 


on Ua house in Phils , 

snmmar of 17t2. The use of light- 
ning conductors spread very alowly 
in the UniM States, but in 1764 
St Bride’s Church in London was 
aaverely damaged by lightning. 
This anmaed the authorities so that 
atepa ware taken to protect St. 
Paul’a in London and “Franklin 
rods” ware attached to Wren’s aplcn- 
did atructure. 

Abont 1770, Benjamin Franklin 
was called in to advise as to this 
matter. A rinr; of iron waa fixed 
around the lantern inside and forced 
tappings were taken downward from 
this and MSaad through openings 
ia the wall, and tiuy were conneetad 
with tha doma. The cross was con- 
nected with the existing metal work 
by means of a tod of iron. The 
specimen wUsh Is shown In the 
pnotograph was taken from a posi- 
tion betwMa ♦>“ 


B tha hail supporting the 

cross and th* lead dome. The sys- 
tem of eoaduetors is now very com- 
pkitf and Fral^n’s iron rods have 
^ a comptoto systam 

ot,eopp«' topa taken from the ball 


down at lour i .. 

the earth without fcny brMdcs. The 
authentiei^ of the epeeimm now 

Clerk of the Work of St. 

Yours very j 

New York City. 


^ tion on the subject aoentio^ in the 
letter below, we w^d suggest that they 
communicate with Mr. Laird. 

EdRor, ScwNmc AinmmA^ 


sunest to your readera that they 
write us about any methods they have 
found useful in rileneing machines with- 
out decreasing their ou^ut, or methods 
of preventing ravwberation of sounds 
once started m a room. 


This Month’s Amateur's Telescope 



stead, it spraads and ga^ groond, : The 
Bumbsr who have taken iq> ^ worirrinee 
the pubUeation in March. M26, of tha 
SaaNTmo Aiomcan inatneUoiL book 
“Amateur Teleeeopa Making,” is now wall 
along past 2600, and tbs inteiesh hasps 
up at a uniform, steady rata. Wa atp^ 
this "gort-Uved tad,” u it -was cum 
4nbM by a doubting Thotnss, to outilva 
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an our adltorfad ataff— and wa ara not ao 
aary intiqna at Chat, Hare b aa inteiaaC- 
lag letter from a loeomotiaa engineer on 
iha TMoo Padfle Railroad. He aajm he 
ihoroui^ enjo^ making teleacopea. So 
do we. 

Teleaeope Bditor, 

SoENTinc Amducan: 

ite ‘'bug" inoculated by the book, 
"Amateur Teleawpe Making,'' I have com- 



Mr. Bergatrom'a flrat teleaeope waa 
amall but he found It uaeful. It 
to better to atart with a modeat 
inatrument than to fall with a 
large one, aa a few have done 


/ /. • 



for cold weather, too 


pleted two reflecting teleacopea. The flrat 
b araaU, having a three and cnofourth- 
inch mirror, the mounting being identical 
to the one deeeribed in Figure 27 of your 
book, except that a tube waa aubatituted for 
the long wooden aupporting bar, A double 
lena ot onfr<hall>inch focal length— a watch 
'makor’a ^aaa— waa uaed for the eyepiece. 
The Inatrument given a wonderfully clear 
and beautiful vbw of the moon. 



Your car needs Ethyl Gasoline this winter. 

You need Ethyl’s extra power to negotiate 
roads that are muddy and snowy and slushy 
... to keep in high and get away faster in 
winter traffic ... to reduce engine strain . . • 
and, most of all, to ’’knock out that ’knock’.” 

The ingredient in Ethyl Gasoline-tetraethyl 
lead— which made Ethyl the best summer fuel 
makes it best for cold weather too. It*s the supe» 
rior high-compression fuel for all seasons. And if 
you have one of the ne\v high compression 
engines, Ethyl will give you a still greater thrill. 

Ride with Ethyl the year round. This 
improved motor fuel is on sale at thousands 
of jpumps throughout the United States and 
eSanada which display the ’’ETHYL*’ em- 
blem ^own above. Fill your tank today. 

BTHYL GASOLmE CORPORATION 

' s, 25BwHidw«y,N4wYi|rkaty 




Do Your Motws 
VIBRATE? 

Vibration in an electric motor, 
brought Qn by unbalanced weight 
in the armture causes noise, b^- 
ing wear and untimely repairs and 
replacements. 

Unbalanced weight can be de- 
tected and entirely removed in only 
one way — By the proper use of a 
dynamic balancing machine. 

Our skilled operators test every 
Dumore motor for running balance 
with the specially designed Du- 
more dynamic balancer, (illustrat- 
ed above). Every trace of unbal- 
anced weight is removed. Conse- 
quently Dumore motors run with- 
out vibration and give long, trouble- 
free service wherever they are used, 
This special process is the final step 
,| in the manufacture of Dumore 
I motor armatures. Preceding it, 
careful selection of materials, extra 
insulation, accurate turning of un- 
der-cut commutators, all contrib- 
ute to increased life and service- 
ability. 

As a result, Dumore motors are 
used M power units by an ever 
widening circle of discriminating 
manufacturers. Electrical devices 
equipped with these motors give 
maximum satisfaction to the buyer 
and bring greater profit to the 
builder. 

The spedal advantages you. seek 
may be found in the vibrationless 
Dumore motor. Data andsped- 
fieadons will be cheerfully supplied. 
Address our Engineering Etepart- 
ment. 

d umok e 

, Jffjmamicitlh Balanced 

\ Univwffm Bioion 
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suto imekw>, Thif b wvU ihowA In tht 
pbotofraph, md I nm try to daierftw it by 
maUto who any with to dui^leott 

it Thododinationaxbiinuuieup.ofaoM 
and oM half by thm-lneh plpa ' nippk. 
threaded from and to end. AxImUnroUer 
bearing, alao aeeured from an ante wrecker, 


The tdMCope atand waa made up ol 
three quarter inch iron and 



auto-wredcera Junk 


galvanbed a^aet metal faatened together 
with atove bolta. It ia thoroughly braced 
and ii vmy lij^t and rigid. 

1 think I have found a hobby in tele- 
•cope making that will stay with me for 
Ufe. Since banning thia intereating wiwk, 
my leisure tbM haa not included one dull 
moment Every step, beginning with the 
setting of the handle on the mirror with 
pitch, until the laet touch waa completed, 
wae exceedingly intereeting. It is a real 
recreation. At preeent I have an eight- 
indi diik on the p^lahing tool. 

I really feel that I owa to you the pleaauie 
I have had with this new hobby. It rare 
"takea the cake” for keeping up an un- 
abating intereat 

H. 0. Bergetrom. 

P. 0. Box 491, North Pktte, NebraiAa. 


The Sport df Modal MaUng 
pURIOUd indted ia the psyeholofy 
V.-* which bringe recmdeeeenee of va- 
riona phaaes of aeience. Like the child 
who playa again with some toy that haa 
been pot away for a time, with an aager- 
nata as for an antiraly. new amuiement, 
•0 we often see the return of interest 
among the grown-upa for lomeUiittg that 
haa been contidend paasi. 

Model making sa an entartalnment 
flouriehed prondnentiy soma yesra ago; 
then practically died out. The last three 
or four years has wltnasasd a wary de- 
cided revival of intereat, for beddes nn- 
meroua books published on the subject, 
we find working modela of shipa of all 
kinds; complete locomotivee and traina 
—both abroad and in this country; 
working models now on exhlUUon in 
tha wa^ of an entire line of road build- 
ing machinery; modali of electrie-ticht- 
ing layonta, safety aignal aystems, et 
cetera. 

It may tharefore be of considerable 
intereat to call attention to the Illustra- 
tion which wo ahow of a working model 
of a locomotiva built a number of years 
ago by C. C. Halmiek of Akron, Ohio, 
from plans publiahed in tha SciBtrnnc 
AioiacAN. Racantly the Aadstant Sec- 
retary of the Akron Association of 
Model Engineen, J. W. Neptune, dis- 
covered this model in the builder’s attic 
and with bla permission rajuvenated 
and placed it on exhibition. 

Length, 41 tnchee; (falvars, five inchee; 
height, lOH incUhs; air-brakee on all 
wheels; weight, 60 pounds; steam pres- 
anre, 125 pounds; gage, four inches; uaea 
coal; cylindma, one inch by one and five 
eighths inches; M. C. B. autu^ouplers. 


Has the Keenness of Eyesight of Birds 
Been Exaggerated? 

U*ROM one of our readers. Mr. IVederick 
"Law Olmsted of Olmsted Brothers, the 
well-known Brookline, Maasachuietts, land- 
scape architectB, we have received the 
following inquiry; 


The vary intemdlng article by Dr. 
EStingham in tha SciSNnno Amu- 
CAN lot last December on "The Mul- 
tiple Eyes of Insects” suggests to me 
the poieibiUty of another article that 
would be extremely interesting (if 
you can get the rii^t min to do it) on 
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an allied aablect which haa eauaed a 
nod deal « (leneralty my looee) 
nteonidnft: namely, a oompimn of 
the qnalny of vlidoa of goad human 
eyaa with that U certain blrda (no- 
tably hawka, eai^ and buaurda) aa 
wril pa with that of Ina^. 

Prederick Iaw Olmsted. 

Althou|d> ve suspected tihat the aunes- 
tiot wodd proye Indtleaa, for we bt^ve 
sctanee haa not yet fully investigated the 
aubjeet of eyeaiidit in birds, we referred 
Mr, Olinated'a letter to Dr. Aleunder 
Wetnmre, Aaiiitot Secret^ of the 
Sari t ha on ian InaUtution and President of 
the American Ornithologist’s Union. Dr. 
Wetmore’s interesting reply fdlows: 


a seed wtuln an inch of the end of its ' 
bm, and at the same time allows it to 
distingulah a hawk soaring high over- 
head, Moat birds have a dli^et fac- 
ulty for two kinds of vision. One, mon- 
ocular in which both eyes work inde- 
pendentiy, and the othw binocular in 
which both concentrate on the same 


js where, according to the popu 

lar concept, the smallest fragment of 
food Is seen by birds so high in the air 
as to be practically invisibla to humane. 
During approdnutely 80 years of ob- 
servation throughout the New World, 
from this country south to Patagonia, 1 
confeae that I have never seen anything 

, , 3,3 

or the 
r, and 


object 


intlng for 

, ... -■eat circlee 

. tr the earth in loops tharh ‘ 
down within a few yards of i_ 
that seems to promise food. ' 

this incessant quartering, tL., 

tinguish eadly, snakes, mice, or dead 
creatures of any Idnd and descend to 
feed. Larger creatures, of course, can 
be seen from a much grater distance, 
but I do not place the slightest cred- 
encs in tiwlr seeing small bodies at any 
gmt dliiuio0e 

It has been my common experience 
whni stopping to rest or to examine 
some bird or other creature that 1 had 
shot for a museum specimen, to have, 
within a few moments, a turkey vul- 
ture or evm a condor come sweeping 
overhead looking down curiously to 
see what I was about. Unquestion- 
ably suu birds have come to learn 
. jOkstmMisantnimaltobekeptttnder 
ubservatlon, and that when he stops he 
ii UsM to leave behind him somraing 
that may senre for food. 1 have even 
M the yelhm^heaM vulture, in the 
Soit^ Amarican Chaco, f^ in to alight 
abowiiM in a heavy forest in which I 
had mpmontarUy tBsappiared ' 



the ’WoKhi'^ Greatest Truck Mahers 

/ use DAYTON STEEL WHEELS 

'T'lIE appearance of your truck is an important sales 
* force. The world’s greatest truck makers, in selecting 
wheel equipment, demand attractive appearance. That’* 
why tliey use Dayton Steel Wheels. 

■The graceful arched lines of the Dayton Steel Wheel 
enhances the rugged attractiveness of the modern giants 
of the road. Dayton Steel Wheels fairly shout power and 
No. 6 endurance. Every line suggests brute strength. 

Appeauranco Remarkably light hollow spokes, gracefully arched into 

the rim, present a symmetrical appearance that adds much 
to the favorable attention-attracting value of the truck. 

45 PATENTS OWNED BY DAYTON 

..... .wai ia lud whedt h«i conu Sm is Paytoa Ststl Wlwtis. Not 

I than 45 psttnu are awvA by tha Oiytoa Staal FosnSty Cotapasy. Wt an umialiwt 
aiactivt of wwl whech. Thna out o( mty five (teal wheek nudt today an 
■'. SpttHyihtiaoByoorw - 

D*U»»Hn are HmOy ond steady 
THE DAYTON STEEL FOUNDRY COMPANY. Dayton, OUo. 
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|CtlSMlSTRY->Learii at home 
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3 hours 
in town 


is your house CHILLY 
because ‘‘the fire 
had to be banked”? 



Have more comfort 


—for Vs less fuel 

MABILT, you dare not keep dnfti 

.rhen you leave for an aftei ^ „ 

“in town." The Are may burn itaelf out before 
yon ^ back. So you bank the fire and turn off 
the drafts. In half an hour the radiators craw 
cold. When you get home the house is chilly. 
It ukes ‘ ■_ o-'. -r 

A cIp. ntion cods this. Merely by 

placing the air-venting valve oo each of 
radiators with a Hoffman No. 2 Vacuum Valve 
you have hot radiators 3 hours (not 30 minutes) 


e«/fy( 


By dus saving, 

Hainan No. 2 V( , . , 

the end of the second, you have your Investment 
back— irlus a profit. Every year, after diis, you 
, uve fSM on each radiator. 

Stnd ^ boob— Like any investment, this one 
it worth studying. For complete deUilt (e^pl^ 
ing the dever invention that makes thn aiiiadng 
comCort and fuel saviucpottible) tend lor interest- 
ing iDostrated book “nocr <o lori Oaf MH—tki 
htk Mef." Just print your name aiMl aMrets on 
' ^{e ^this ad and mail to Hoffman Specialty 


Hot radiated 3 houis 

insrasiuMwiafter Kmkiiiig 
I^itiinutesimranW) 

get up steam 

tlessfid 




, in December 

' ; PKOP. HENRY NORRIS RUSSBUL, Ph.D. 



At 9H o'clock: December 30. 

NIGHT SKYi DECEMBER AND JANUARY 


npHB 

X tloni 


The Heareiu 

full uny of the winter conatelU* 

L tlona now ahinM splendid in the aouth- 
•titorn aky. Orion ia well up, tha line (d 
hit belt pdnting down toward Canla Major 
and up to Taurus.: Auriga is slmoat ovar- 
hsad, and Gaisin! Juat below on the east. 
Canla Major ia loiWt on the right and Leo 
ia rUng far dosm on the left. Batsraan the 
latter and Oamini is Cancer, srith tha 
Praeaapa cluitn in full view. The Hyarka, 
too, are dtmapieuous in Taurus, near Alder 
baran. aa are the Pldadee, a little to the 
light. 

There is not one Wight star in tha louth- 
eaatmn sky. thouth the planet Jupiter, 
by hb briUlanee, makea up for tha lack. 

' llitFlaaett 

lifitfeury ia » aieming star all through 
Dacamber. Ha is aasOy viaiblt at tha 
bagiiudng of iha month whan ha rises about 
SS80 AJL Uag before its close ha 
b kW In tim laya. 

Vpnttf km Mni'ara abe sunninf ataia* 
ThaJonnar riaaa between S.'OO and 4KK> 
fa iTHT, coiupieuous, bok tha 
IMtW b bk naaf ^ aun to bs aaa^ aaen. 
Ha 6 fa aaajimebtb^srith Marcuiy at about 


Ordinarily, to And Neptune’s dbk, invbibla 
to the nakWl eye, a aia inch reflecting tele- 
scope or its equivalent b required, and set- 
ting circlet must be brought into uaa. 
However at the preeent p^od Neptuna . 
remains dote to the first magnitude star 
Regulua, in Leo, and in lamt declina- 
tion. In December, until tiwlSth, he win ha 
in approiimste RJk. 1(P Off"; Dae. 12T6f. 
On that data he baf^a hb letrogada mo-l 
tion wfaidi laata until May. Thoaa edib 
hunt for him without circles may obaarva 
daUy for a period, watching for the alow 
movement of the planet vrith regard to tha 
atara. 

The moon b in her flrat quarter at 9d>0 
p. K. on the lat; fuU at 1.-00 p. H. <m the 
8tb; in her last quartar at 7K>0r. n. on tha 
16th; and new at ll.-OO p. It. «m tha BSrd; 
and ones more in tha flrat quarter at flHM 
A. H. on tha Slat. She b naareat the akrth 
on the 6th, anfl fartheat off on the IBlJt. 
Whib traversing tha lodlae aha paaaee 
Jkffltef on the 2nd, Uranus on tha Bid, 
Neptune on tha 18th, Venus on the 19ti>, 
Mara on tha 22nd and flatum aa waU, 
and aaaeta Juidter and Uranua again on 
the 80th, 

I tbfa mmth— « 


Jin>itar.ta:bqai^nre|,akatoltha , 

on m Ittlv and b fa light uhttl nddnigfat. 

. flatum bfa.oqojmlction with tha son on 
the third, and ia Tbibb mly u a niMmlng 
afar at tha and af tha month, 

Uranoi h fa fkffata qumbatura on tha 
B2nd and obanrriihia fa tha afai^ whha 
{faptiiaa ifaiid^OiOfkP. eatfba 
atuAadtaUfa^tiilfarfa faa.i!aendn|:hq^ - 


ann, tifaugh 


tl Umar odtpin on tha 8th, ud a partial 
u>. aeliiiw on tha 24th. .1%a f 


thawholkaai# 

■ ‘ <W 


em hanbpfawa; tha latter Ik vUhfa o 
fa tim Atttaratio r^flont. ‘ 

It ahe^ flnalty ha raoordad that at 
2il2 Piku on Daeafabar' ^d, fan 
faaalMi' Ha graetMit tonttan dedfaittMi 
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Sdenoe for the Anaateur 

(Contbuud/rtmpatiM) 


1 ii tha ONd by two early aircraft 
pioQMni nundlyf of gnd 

Lan|^ of Aneriea. Tbk form k eaqr to] 


out with a atraidit mv, and the carving it> 
aeUkrimide. Many modd makera chooee 
to mate their pirop 


n of thk blade ahape, 


and vdMU the propdler k earved out, they . 
round off the eomera end main a ahape; 
reaembUng that to the Other model 
mahen p^er to out out the dealred blade | 
alum In tin blank f(Mha. 

Rkm Sahowa the type of blade uacd by 
tha Wr^t brotiuva fat their hktorie air- 
plane, wfkfeh waa the drat to carry a man , 
Into tin ak; It k more efllcknt than the 
Laimly; fat fact tin Wrli^t propeller may 
bo daaeribed an a Lan^y propeller with 
imm rtf thfl eonem eut aS^ 

Flrut 8 is a bUde ptUem xmA t great 
deal A atndy of tiik form will reveal that 
ft k meraly alt adaptation of tin Wright 
ahape with the eomera rounded off. A 
modideation of 8 reaulta in type 4. Thk 
tiiape k very popular with model dkra be- 
eauae it k eaay to carve and performa well 
in the afar. Blade Ska fqrtW modidea- 
tion of 4, and k the tiiape often uaed by the 
United Stataa Navy on their aeaplanea. It 
k quite eflldant. Figure 6 ahowa a type of 
bla^ eommotdy known aa the diamond 
pattern. It k more dfaBenlt to carve than 
the ahapaa to the ktt, but tin leeultlng 
propeller k pleating in appearance and per- 
formance. Figure 7 ahowa the ahape ct 
blade uaed on the latent matal propellem 
which have been eatablkhing world'a 
reeorda for performance. 

The method of producing an aircraft 
proptikr k aa followa: Propellera may be 
made any light wood, auch aa pine or 
apruoa, but for the racing modek balaa 
wood k praferabk beeauae of ita lightnaan; 
and tin fact that it can be eaaily worked. 
A place of wood k obtained which will be 
large euou^ to accommodate the pro-i 
poller dealred. It may be atated that thej 
.amalkat modek require a propeller oi not 
kaa than dve Inchea diam^ and on the] 
, largaat modek it k cuatomary to uaa pro-! 
peUera of about 12 inches diameter. 

The draedng waa made of a typical pro- 
peller of the i£apa ahown in Figure 4, and 
. tin width k baaed upon a 10-inch propeller. 
Fbr longer prr^len the blade tiiodd be 
narrower and for shorter propellers it 
,dhonld be a trifle wider. In t^ tj^ical 
propeller the width of tin blade k seven 
• ei^tfas of an inch, and the thickness k five 
' amiths an Inch. Thk would do for a 
. 9Mtteh model intended for general flying, 
fi tin model k intended for long flights, the 
piteh of the jiroptikr bladaa should be in- 
ereaaad, wbiw k accomplkhed by using a 
thkkar hkak. 

- Aguie-fl idnwa a piece of wood Intended 
formwopeUar. The model lualm draws | 
upon atiff caitibeard a proptikr blade out- 
Ibn Imyfatrtin itiatanoe from the imUx to 


itiflRnJillg^ 

JMMfcPinHIt 




StaadarflUate On « « 

Non-SIdd Hi-Type 

ItvHU My you to use the Fireetone Non-Skid Ht-TypeTlre 
lortrutka. Here la a high ^file cushion tire with powerhilt 
angiilnr traction units and a tread of extremely tough, long 
wearing rubber. Firestone cndfateers developed thin tire in 
ijl S. A. E aizea for trucks of nil types, engaged in practically 
all kinds of hauling work. Standardizing on Non-Skid Hi- 
Types will simplify your truck tire problems all along the 
Um— from purchasing to servicing in the slum Gallon the 
nearest Firestone Dealer. He is trained and equipped to 
an inspection of your trucks and give you money* 
saving suggeidona. 

MOST MILES PER DOLLAR 

Tire^one 

AMaaiCANS BHOUtD FSODUCE THXIR OWN RUBBBR . . . 


INVENllWS. PEnnECTED 


CHEMISTS 


Chemicak, 

Laboratory Appamtiw and lOQQ 
Booka sent on receipt of 80c. 

ulouTotr MATnuis ciiiinm 

CU>p,V.8.iL 


•ROEMAN fnbvmatic .an RinB 




Sec 


ifiraiithe|(iiiM. It keep teeth white tod 
them tgauM acidt which came decaf. 


..vs yonr —~.p 

Porhaa't tcfiilarlf. Teach four children chit 
health-habit. Thef'lllovethetuteefForhaa'i. 
At all dmggiin— 3]C and doc. 

PtfMul* »t 1L, /. Ftrism, D. D, St 
Fbthiui Compnf, New Tork 

'Forfiaii’s Jbrtheguim 
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toHl tad tii^ and t>n tU 
bkiekplMtdtotttiMr. By drawing wovid 
tha outUM in thii iMoiid podtlon toe abnp* 
«l toe ptopeUar le odB^Ieted. It it veryj 

iitoito—m wIkM til* nrftfiiilW. ^ 


a iey^ out toe prtqpeUv, 
tj Wedee 


toe center of tod jwopeUer. 
d(^ earetallA tonUBg eu 
b peependienierto toe «rf 


... Tbletoould^ 

Blue that the hole ' Mr 

totoe«rfece. Intoeoeea 



Ymr Dmbt KmtM Ybt 
Maeiwfw That HmU Tb* A dn m n Of 
HMM^Dmtnyhg Agma 

The aooth b the mme ot nuiqr tronblta. 
aaitxigtliem bring PfOtThea—a foe that penalieet 
4 out of ) after 40 and chomanda foon^. 

Ducturagt Tbit Enm^ 

Plaf tafel HavcfourdentiugiTefoatteethand 
gait a thoroogli exanunatioa at leait twice a 
fear. And ttait nting Pbrfaan'a for the Gomi 
t^f. 

Thi 

it health Insaranee t 


peUmtoeveodia'aoaefttoetanimlh^ '^fywoatiiehtpwxiHiMin iTiiUdenlikdi 

paDar blanka b a band-eew, but M tocM are 
only obtaine]^ in eetaUbbed woCd-euttinf 
ahopa. toe modri nabar who hu tmly or- 
dfai^ htmie cqniptsent may haya to uie a 
V . ..I . . jpingyariety. 

iwoftoepro- 


"Wcunu- CoM PipaandTuMncBmMim 
DoNotCnwk. Flattaa o r Crim p tha Plpo 


hand-aew of&keyhoib 01 . . 

It toe plan view 01 


NmTUt*rttAPm»....ll 


. B oreoi 
Having out, out ^ 

peUer, we ato iMCt eoneamad with the 
profile. Tbb inay lto Mt reetaagnlar, aa 
toown in flgnre Id, or the bladta may be 
tapered eith« toward the baae or from the 
center, aa ahown b flgurea 11 and 12. 
Taperbg toe blade oeually imparta to the 
model greater apeed, but if the model b 
intended for duration It would perhape be 
beat to leave the propeller rectangular. The 
out out blank b toown in Figure 13. 


enterbg edge 

blank. Conridmble diacuirion baa oo- 
curred b the peat on toe queetion of whether 
the entering edge of a propeller ahould he , - , 

curved or flat. Moat anthoritba jutfet the 
curved edge and tbb preference may be' 
aubatantiated by toe bet that b aircraft, 
rounded edgea produce toe beat reaulta. On 
the lateat racing planea there are no aquere 
edge.. Even the eonnectiona between the 
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AGENTS 800% PROFIT 




SCIBNTISTS-WVOltOIIS 

acintUe (pcentni aixl liutrajikgati baHt to meet 
year K^^menU; Ezprilneaul end model work «( 

Amateur 

Telescope Making 

The one book that givaa all the 
mfbrmntion needed to conalruct 
ft refieetmg teleacqae at home. 
Prfec 92.00 Postpaid 
SCIENTIFIC AMERICAN 


wbga and the body ere rounded off. Aa a 
pra^eal way of deciding the question of 
round edge, veraus atraight edg^ a model 
maker recently made comparative flights, 
uabg in one batanee propellera having 
atraight enterbg edges, and for another 
flight he used propdlers with round enters 
Ing edges. The round edgea achieved the 
iMrt reeulta. 

To carve the impeller, begb cuttbg u I 
shown b ngure 14, and cot away the vfood , 1 

on toe face toe btwb leavbg toe atraight p • . • t «« ■ 1 ■«# 1 

edge higb and cutting the round edge down Expenmentttl and Model Work 
to tha bottom, prodoctag the reeult ahown ‘ lan ufactu rem of maU H^laltim d*- 
b Figure 15. ^0 blade toould be aUgfatly 



Ki^lmental and model work a 

■^anrrnea^M^ w. 



cupped, as shown b toe end riew of the, 
propdim at figure 18. Tumbg toe juo- 
peller arotmd, the oppoaite blade is carved 
b the same way and then samall needle la 
bairtedintoe toafthole. Uabgthlauan 
axle, the propaUar la balanced. Should ona 
bla^ bai hwviv than ^ other, additional 1 
material mia4 be cut until the balanca ia 
peifato..i After toJa» tha bladea ahould be 

The opiMattai^et toe propalltr k cut: 
aa ahoiAi b Figure 17. This aacond tide 

dwuU be earafa^ camd to make aura | 

^ WIIXIAMa«00CTe«DltolBO.Walnarid.«iy. 

through toe btode, and ybt toe blade ahould, — - - 

he tnadavanrtob. Tha>rogiaaB fa cutting, 

Ito fxt^ by fradomtly'lMddlug toe 
^ bdotofnda^ic and notfas 
• "pfiumeaa^ of wo^ how thb 




„ toa tba'dt'toa bladea, wUebI 
.ha abpuk-oaajfafeMoto <f ap huh 

the tokriOMia af toe bladw ahooU 

ktmm towxrti 
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tvmiy thbi. Wben the beeki have been 
camel, the propeller ehould be again bal- 
anced and aandpapered; then the hub 
should be cut away In order to reduce ita 
weight. The propellers of record-naldng 
models have hul» as thin as an eighth of an 
inch, but for a model maker’s first efforts 
he should have a thicker hub in order 
avoid the possibility of breakage. 

As above stated, the foregoing deacrip- 
iion appUee to a right-handed propeller. A 
left-handed propeller is made by making 
the cuts in an opposite manner. A right- 
hand and a left-hand propeller are shown ii 
Figure 20. 

Figure 10 shows how the propeller l 
fastened to the frame of the model by means 
of the bearing and shaft, with its washers. 
As shown, the shaft is passed through the 
bearing and washers and into the hole. 
On the outside it is bent at right angles and 
if the propeller be made of pine it is in- 
dented and lashed to the hub. If the pro- 
pdler be made of balsa, it will be sufficient 
to eemmt this bent-over section ii 
proper place. 

The type of propeller described may be 
used on either a tractor or a pusher model. 
If used on a tractor, the model maker must 
so idace it that it will pull the model for- 
ward. If on a pusher, it must push the air 
away from the model. Figure 20 shows the 
most efficient method of placing propellers 
on a twin-pusher model. It is assum^ that 
the propellers have curved entering edges 
and that the model is being viesred from the 
rear, The propellers should turn upn 
and outward to get the l>est results, 
should be mentioned that in case twin 

pellers are uaed on a model, they she 

weigh the same and should have ^e same 
inclination; in fact, they should be identi(^ 
in push, balance, shape and weight. 

As the model maker progresses, hp will 
find out that propellers are a very important 
part of his model He will learn that 
different models require different pro- 
ptilers, and that a propeller which may pro- 
duce records on one model will not produce 
equal results on another. Inversely speak- 
ing, a model which will not fly with one 
propeller may fly with another type, so it 
behooves each constructor to study and 
experiment in order to obtain the utmost 
efficiency. 


LEAVE IT TO THE YOUNGER CROWD TO KNOW TBS BEST! 



this younger set to settle the cigarette question exactly 
as they settle their hard-fought games — on the sporting 
principle of ''may the best win!” 


AT I M A 

A few cents more— -for the best that money can buyt 



“Breaking In” a Pipe 



that is, supplied with a shell of charred 
matter in the bowl as the result of a pre- 
vious smoking of the pipe by a suction 
machine. 

An old pipe smoker tau^t the writer, 
years ago, a simple method of converting 
a new ]^pe almost Into an old one. In one 
smoke, by the use of the following suecess- 


MU granulated sugar with water in the 
palm ot hand to the oonslsteney of a 
ratbir thick paiAe. With the finger dipped 
in It, coat ^ inside of the bowl of the 
new p^. 

Sickle tobaoeo into the bowl IfgMy., 
the pipe, and smoke. The hot to- 
baeoo dhani the aMw> combines with it, 
andilbrms a aheU it laee, i^pareatiy cut- 
. ^ off the irritating oils and vmponfrom 
the wood. This method makes the new 
F(pe Meka almost like an old one, or at^ 
■kMielii mnd better than one started in thei 
otibcfF by C. L. 


YOU’LL LIKE THIS 

Distinctively Novel Treatment of Radio 

(Off press Dec. 1) 

A Popular Guide to Modem Radio 

By B. Franda DaebleU qf th» U. S. Waatbar Bwreau 

Right up to the minute — 

Clear explanations of the basic sciences involved in radio— 

Discussions of apparatus and equipment— special treatment of weather effcctr- 
101 diagrams; » full-page plates— ^ 

The finest tort of Christmas remembrance for radio fandom. 

Price 'taso 

Caip thia and mail with rsaij^nce to 

WILLIAMS AND WtLKINS COMPANY 
FubHshert of Scient^ Books 
Baltimore, Marylsiid 




To SitAtlMs Board Table ? 

Haw nine famous business authorities 
can make profits for you 


■pRST, allow Mr. B. C. Forbes to 
JTintroduce these world famous 
business authorities : . 

- ftlffiBl^N.CASaON 


LMKWdfSSl&IHR 
«. ikb^RistsljynsnbBR 

You may now take the Chair. 
The opportunity is YOURS tabling 


before these geridemen the pet' 
sonal problems which you have 
to solve. 

They will be YOUR proWons, 
And their solution will be YOUR 
solution. Can you Imagine a busl' 
ness situation that one of these 
business experts is not able to cope 
with from the storehouse of know* 
lechie and succei^l achievement 
that is his 7 

You can heve the services of 
these men, in.the tecotds of their 
lives, thdr actual achievements 
and business secrets at your elbow 
twenty'fout hours a day. 


Consider what this means. 

Here in Forbes’ Business Library, 
the greatest of its 'kind ever pre* 
pared, you can find the solution 
of how to turn your pennies into 
dollars and failure into success. 

But that is not all You can have 
this remarkable Business Ubraiy 
sent to your home or office, AT NO 
COST TO YOU. Read them; study 
them, and apply them at your let 
sure. Ifyou can’t see how they wilt 
helptoincreaseprofitsand dcctmise 
expenses, just return them and it 
has not cost you a red penny. 
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Learning to Uae Our Wing* 

(Continutd from pago (40) 

!■ • public thoroughfare controlled and 
maintained by the government. Elven in a 
nnall unttorUking, flying only two ahipa 
daily, 80 percent of the investment may be 
in plimes and motors. Therefore the law 
of increasing returns does not apply with 
the same vi^r as it does in railroad trans- 
portatirai. Operations must pay from the 
fliat, and as operations Increase, the reduc- 
tion in operating costs will not be as large 
as it woifld be in the case a railroad with 
its huip original investment. 

By all those considering air transport 
from a business point of view, Hanschue's 
paper is to be carefully read and digested. 


A New Landing Lifiht 
A FTER the pilot has been guided 
along his route at night by the huge 
rotating beacons which are becoming a 
familiar feature of the American land- 
scape, it is necessary to light either the 
whole of a field, or at least a long run- 
way so that he may land in safety. The 
landing light is ^erefore one of the 
most important parts of airport equip- 
ment. The average amount of horison- 
tal illumination required has been vari- 
ously estimated at from 0.03 to 0.3 foot- 
candle. 

Opinions of pilots regarding a de- 
sirable amount of light are much di- 
vided and apparently vary in propor- 
tion to their familiarity with certain | 



An eahlUtlon of the newly develop- 

ed M,IM-watt incandescent lamp | 

landing fields. One quarter foot-candle 
U regarded aa a fair average value. 
Since fields may be as large as three 
quarters of a mile, and runways may 
be 3000 feet long, such a degree of 
illumination calls for a very powerful 
aonree. Further, it is necessary that 
the layer of light be Undted to a sone 
not Ugher than 10 feet above the ground, 
so thut beams may not dassle the aviator 
as bo lands. There must also bo ihe 
grsatsst reliability in the operation of 
the Ili^t, aa a few minutes failure may 

wnmmn ■ liHotU ftCCldtllte 

On the United Stetes Alrmaa fielda 
bstwaan New Toth and Chicago, 1(0- 
mapiX9 are lights art employedt with a 
. of 115 ' volts, direct currant, 

inch nadts aH provUed with a 180- 
degciufMaiMl tont of the marine light- 



^eture 



A new improved comfort shoe with ex- 
clusive features built in that support the 
foot . . . allowing flexible freedom in 
walking . . . rdieving the strain on the 
arch . . . resting died, weakened muscles. 

Combination ly— ‘Style 
SMmmmfaclured by THE FLORSHEIM SHOE COMPANY 


Will Your Patent Pay? 

“If I had read your book several years ago it would have saved me many 
thousands of dollars,” writes an inventor who today is making more than 
2100,000 a year. 

INVENTIONS and PATENTS 

Their Development and Promotion 

By MILTON WRIOHT 

225 pages of sound, practical advice to inventors. Chapters include: 


$2.65 Postpaid 
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Thu FMd Ua Invention 
Why Get A Patent? 

Chooeisg s Patent Attorney 
Through dw Patent Office 
When mventioiu Gonlltet 
“Patent Pending” 

The Inventor and Hie Employer 
Trapa Set for Petanteea 
What la the Patent Worth? 
Finding the Buyer 
SaOlng Outright 


Legal Ponm for loventore 


Territorial Righta 

Patentwl Artkte 
Patonting Abroad 
Advortiaing and PubUelty 
How toRalM Capital 
Tradaniarka and Phtenta 
Infrlngemeot 
Invantt^ as a Pr o l eee l on 
Twenty Donate for Invoncore 
The Questlona Inventors Ask 





Machines Report to Yow j^sk! 

Your i-Mular Iq^tfing dmiit, aktmeiini ctiri«it,'^H6f^ 
the new ^^eder Couaten give you itn count «ait4’^iic-out> 


the new ^^eder Counters vdiich give you itn ^cc count m B)*4dnc-out> 
put On the diabcf these ‘feeders* you see at a danoeuiet^ produc- 
tion cf ahy open^ atony minute. Yousee leAMiaiMdiiteoierunnint 


bonctonyopenmratonyimnute. TouseeiMMiaocbiiiteoierunnint 
rHir ido^-vruhoitt point the rounds of the diop. Yiw i^ iiitnpinand 
‘^step up^the legging job u soon osyou noU theproductiOtMepert onyour 

mSk Counter 


The "Form US" Magnetic 
Counter below counts, ma- 
chine operations or units of 
output, electricany commu- 
nicated. 


I 


FcfR Alternating 
Current 

Meehanieal contacts on your machine 
make and break the eiecnica] circuit 
vdiieh operates the counter over your 
desk or on conveniently located Coun- 
ter-board. The elec^magnetic drive 
can get its current nom your regular 
lighting circuit: Alkttiaiint tarnnl, 
either 55, 1 10 or 220 volts as ordered. 

For operation by iind current ca stor- 
age batte^, specify "Form UM" 
Magnetic C^ter. For alternating 
current, “Form US.” 


Writm /or boMtt mt moehan- 
feaf and magnmti^ «mtntmr$ 
hr all macAoM mpftUmUm*. 


The Veeder Mfg. Co.. 


housa' typ^ iM- elevated about 10 lOet 
above the gtouiid and am housed la ' 
smaB aheds im appropriate aides of ' 
fislds. Inosadeseent lamps, snob- Ss , 
Maida lamp, have also bein used as a 
light soutea with this kos. Whilo tlw 
fa k a nd es cs nt tamp is ■baplsr' ai^ men 
. eeonoadeai: to operats, Iti larger liglU . 
Booree prodocee a greater vertieal diver- 
gence dan the intense, bat eoneentrated 
an. 

The Sperry Oyroseope Company, and . 
tho WoBUnghouaa Lamp Company, work- 
ing in eonjunetton, have now prodoesd an 
Incandeaeent-laiap ]anding.i^tt «Udi 
bids fair to eballonfi the are, and *hieh 
has undergone highly suoeamful teeta at 
Mitchel Field, Long Island. 

The immense bulbs employed conaome 
10,000 watts or over 18 bonepower. 
Large incandew^ent lamps have Uttwrto 
bad a relatively abort life, whweaa the 
new lamps can be burned for several 
hundred hours. They are not aubjeet 
to any tronbles In atarting or c^attng 
and work equally well on dlreet or al- 



ternating current To concentrate a 
great length of fllunent into a sm^ 
apace, a crimped, ribbon qf ti^teten 
metal has beat employed, 

The light, is pro^cM wid a SO-inch; 
panboiie sUm^laia reOeetor, and an 
80-dsgres spread lena front door whleh 
dispantMi tbs;t«9el:tsd beam into a bori- 
■onW of having a vertieal. di- 
v e rge n e s of sidy' about four degrees. It 
ccnfdniHi sxd&dtty to da tugidMiasnt 
dst the light shall spread oii^ 10 feet 
above the ground. Mlstrsy Ughiwhkh 
might go tmwards sad Intorj^ VrUh 
de vhdoa of the Incondac ]^ot is.idtiu- 
Inatod by a system of pembeMular' 

ieelb . Tbs';M^; hoe :# :bs' van-,, : 


SCIENTIFIC AMERICAN 


All the 

Romance > > 

All the 

Epoch'Making 
Significsmce > • 

All the 

Real Facts ' • 

are faithfully 
delineated in 
the most read- 
able and au- 
thentic text 

THE STORY 
OF STEEL 

By 

J. Bernard Walker 
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Indiutries From Atoms 
(Continued from page 642) 
ipeeiet were placed in cotton-etoppered, 
glaaa vlala, and rolled up in ruga, or buried 
to the etufflng of upholster^ furniture. 

I The fumigant was apjdied by pouring it I 
I Into a shallow pan near the ceiling of the | 
lit. 

"The reaulte indicate that six pounds per 
1000 cubic feet of space of the three-to-one 
mixture of ethylene dichloride and carbon 
tetrachloride is 100 percent lethal when 
used in a gas-tight vaidt, with a tempera- 
^ of 86 degrees Fahrenheit and a 24- 
' exposure. The same dosage at 66 de- 
grees Fahrenheit, however, does not give 
a perfect kill. A dosage of 12 pounds of 
the mixture per 1000 cubic feet is 100 per- 
cent lethal at temperatures above 66 de- 
grees Fahrenheit. For general fumigsr 
gation work in gas-tight chambers it is 
recommended that a dosage ot five quarts, 
or 14 pounds of the mixture per 1000 
cubic feet be used. In compariwn with 
carbon tetrachloride, the mixture appears 
to be about five times as toxic at ordinary 
•mperatures. 

“All experiments with this mixture in- 
dicate that the fumigant has excellent 
powers of penetration. Insects rolled up 
in thick ru0i and buried in overstufled 
furniture are readily killed. In a special 
test, flour beetles, Tribolium eonfueum, and 
rice weevils, Sitophilue oryta, were sealed 
up in cartons of cereal; specimens of the 
Indian meal moth, Plodia inierpunetdla, 
and the saw-tooth grain beetle Ory*ae~ 
pKUua aufinamentit were buried in boxes 
of candy and other insects were buried 
1 piles of clothing and rugs. A dosage of 
14 pounds of the mixture per 1000 cubic 
feet at 80 degrees Fahrenheit gave a perfect 
kill." 


Electroplated Chromium 
l^BTALLtC chromium can be deposited 
in a thin film by recently developed 
methods of electrolysis. The electroplate 
so produced has many properties which 
make it valuable to industry. In dis- 
cussing theee in a recent issue of Induttrial 
and Engineering Ckemielrg, the writer said; 

"The properties of chromium which make 
it particularly useful to industry are its ex- 
treme hardness and resistance to abrasion 
ind its ability to withstand many of the 
irdinary agents of corrosion, including 
oxygen at higdi temperatures and super- 
heated steam. Not only does the metal 
itself possess these peoples to a remark- 
able degree, but a comparatively thin 
electroplate of it on an unresistant base 
metal imparts these properties to the com- 
bination to a useful extent. 

"The hardness of chromium on Mob’s 
I mineralogieal scale is stated as 9, which 
places it In the class cd emery and far 
above any other known metal. This 
flgure is not necessarily absolute, as the 
r^t of a test depends largely on the 
method of detominatlon used, but the fact 
remains that chromium is bardw than 
iridium and the hardest of steels. In elec- 
troplating it, some variations in hardnes 
are possible according to the conditions 
of plating, but it is easUy possible to realim 
ita fun har dn ess in a plate. One hears of 
tests made on very thin plates of diromium, 
over a soft baas metal, which can be broken 
by a file, hot a sufficiently stroag base stt)>. 
pwting a reasonably thick film will Atm a 
hardnese greater than many gem stomes. 
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StudenU Delight In Its Use 
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77^ Spirit of a Age •Bow»tndi|£^^ 


''^TTfEN UkeAaaerkjfln aviators 
landed in Europe from traiM* 
Atlantic ffigjbts, were asked 
to sign tibcir names in Tbe Golden 
Booia of iWisftndBertin. Andent 
European custom demands that 
only the faxhous rei^ster in the 
Libro d'Oro, 

Authors whose drips of fancy 
reach harbors of success are hon- 
ored by having their autographs 
and best stories selected for iiudu- 
don in the pa^^ of The Golden 
Book Maiuine. lire 
Ubro dPOto contained the cffidal 
Ust of the Venetian noUthy: the 
names in The Golden Book Mag- 
azine are of the aristooacy ^ 
letters. 

The stories that deserve to live, 
the worthwhhe works of literature 
oomUne vigor of thought with 
beauty dT style and artis* 
tic oonstructioo, and Hfce 
ships sail on through the 
years. Tradr is as qrtrem- 
eral as the waves of the 
sea. 

Great writers, tbe crea- 
tors of literature, er^lore 
strange realms and inter- 



Qiwt the Qdden Book a Trial 


' '' -hssdajhdvH^'''' 

iwroti^^ Unt ct nppto •&<} rslur. 

'lUiiaid to iW hwdiiMi, but sot iMM»; 
torByteh>wtottatt,toa>toiiUtttt*»wart>B» 
to^ww Md rtwMtott. JPns- vmr thin 
dipis «Mblt^tih sadiHllp to t. ifanarktUr 

ifessS&ss 

to b*toi^ hr Mtotoethw «- 

Shi'nH''d<rtai, and ia«,sM*h haw had 
thftr naitol Uvw pnAta^ to unch h 
ipur to «idtt thitto by dritoniuitt dins 
tear than a nil in Uddmaw. 

''Cbronlam b vnaf aetodby tba ordinary 
' Itiof ebntoioBaadrottois 
alldifush onoatd to nJn, 

andstovtotr. Itr«4|*aall<»dh»ary 

adda azeept hydroddsHe and.aoUurie, and 

prat the etenuil of life. They 
edu mte as w^ ent^. ^ 

Disdiminating readers want dooi^ Woiton dno, tin and brsM, am- 
ooly the best writers. The Golden indu^ adda, 

““apt toaae, do not affaet Ghr<nnlun. 
Book Ma gnai rt e supplies them m Jts reabtonot to laette and aort k adda b 
thdr most fasrinating moods, ber valoaUa. it b n«t dbcolorMl by haating 
cause only riidr best wwk js h» ab up to spo dogro^ Contoado, and 
.irjrl.. ^ *wbtB pbydcal brflaltdown oddaUon np to 

selected. SaOR stones, novelCttep» 1149 dogwoOrCbntiSrado. Ib adthtg point 
poems, essays and plays of.sdcb ^i6i2adograaa,.CM%a4a. > 
writers as Dumas, Balzah, ja^dhp, 

Wister, Dideens, M^nnhle, Davis, J^^uy bokuaaof tho ifflBdiity of md^g 
Hardy, de Msiupassant, Conrad, a iinniy adhotont plato fno tram piahoks, 
Thackeray, Sodotnann, Tolstw, !• 

AitZA ®*tho^ 'rf lt» toplioation. The 

Stevenson,' Mark Twam, Aliireq pretoaee of pinhoba b otoddaiiy to bo 
Heniy Lewis and Peter B. Kyne, avoidad in a pbta 00 iron aa ehromlum b 

,1^ one ii-^t of a 

serial masterpiece in each issue. g| with it b in oontact. in 
Why read triilh when for the saibnd.lt b*bwf««fW for eartodon redat- 
anno prioe^;op Md 

Stoiy ma s t q j ^e s, old and new^ iron^^^eta the final 

Why read sytrawtic wheij ptotocUTo coating.” 
you can obt^ tihe genime whidi 

wholesomriy stimulates Pulp Mm Waato in Tanning 
the emOtidns? IteATHBB pnparod.by 'aiingthe waato 

By^g TJe 

don Book you becoraeac- b,tb.Bw«.(<stuoSd.’t»i»ii<i«.M 
quainted with the great Mthfaetoryaa that tanned by the ordinary 

writor^dlnrtona Y« 

also avoid missing any of ntbfactorily oaedfor tanning when Uanded 
the best contemporary with other matolab such aa quotoacho 
Amaflnott ahrM-t- a4-n^aa wood and choitnut-wood oztraeb. Thua 
American short stories. ^ ^ indurtrbe may benefit by thb 
pao d a diiagroeabb waato. 


^ Watafsctsnt 


entertainment and aolid enjoyment than yon can obtain in oditoWBya 
the aubacription price. Every bsue u AiU of good atmiea. FHI out tbe coupon 'T'HE earb«M^ d 
containing the tpeewl S memtha’ intraductory offer and It With your remit- * bto a deddto oft 
ttMay. - baetaiiai emtant. aee< 


THE Odt4»N BOOK MAOAZINE 
'■ S«;|ipk New York 


The 


a toa a doddad ofloct In' reducing the 
baetarbi edntant, aeeordlns to Cbarba B. 
IlcKdviy. reaeai^ fdlov d the Am erica n 
Bottbra d Garbooatod' Bevangea. . Ur. 
UcKelrey haa eondueted. an oktond'ra 
retearch on the baeteriddal aetton d 
carbon dtodda at leva Stat* CoOogiaud 
reports the fbUoi ‘ 


Golden Book 
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A PAPER WITH ONE SUBSCRIBER and that o»c— YOU! 


N MANHATTAN wm » rich man who 
had a newspaper written and printed 
every week for hii private consumption. 

The paper was so constructed that it 
gave him in one hour a complete survey of 
the world’s news. ‘ 

If you were to publish a paper for 
your personal use and enjoyment, a paper 
to tell you precisely what has happened 
in the world, “to give you more information 
on the newt of the day in quicker time 
than any other publication’’, we believe 
that paper would closely resemble TIME. 

TIME is not written for the masses, docs 
not deal in millions of circulation. TIME 
it written as a very personal document for 
the active man and woman of high intelli- 
gence and quick apperceptions. 

*‘A11 the news of 
all the world of 
all the week—” 

From every newt^ouree in the world, 
cqUeclf all avaiUble infomutioa 


every important event. Veri6es it. Com- 
presses it into brief, vivid paragraphs. 

TIME’S first paragraph tells exactly 
how the President of the United States has 
spent the past week. Nest, his cabinet 
pastes in review. Look, then, to "Foreign 
News’’ for master|»eces of condensation. 

You are given keen, penetrating glimpses 
of the realms of art, literature, science, 
medicine, education, aeronautics, religion, 
sport, cinema, books, in the concluding 
pages. And under the heading" briscellany" 
you will find theweirdettcollection of oddi- 
ties ever salvaged from the vastidity of 
news. All illustrated by striking crayons or 
photographs ofmen and women in the news. 

Twelve Sparkling Issues 
for only ll.iO 

Pin a dolUr bill to the coupon bebw for 
twelve world pictures — painted with the 
wisdom that ia TIME’a own. Ton aave 


about half what the next twelve iasuea of 
TIME would cost on the news-stand. And 
you immediately clau yourself with thoee 
whoee interests reach out beyond the 
railroad station. Sign, tear 
off, and mail the coupon 

"time 

Tk$ WtMy >rasJs« 

TIMK, Incorporated, 
as West soth Street. 

Now Yoek, N. Y. 

Ceatleawn: 

I waat to keap sir world pictare sttictlr 
ai>4o.dsts. WlttyodpkMbdpnwdoltwtUiTtMS 
for the amt twelve (IS) weeks? 1 OMlaet gUIO. 

( ) Chsdtbsietfrou 
prefer to 1>e billed. 

Name 

Street 

CUV Suio .?5 
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WE SUGGEST 

tHBn BOOlkS AS XpCBPTABLB 

CHRISTMAS GIFTS 

Yonr ordtr wUl b« lent m dlrtcMl by you irM a iNetinc card itatint that you are tha glTir 


FIRST CROSSING OF THE POLAR SEA^^timMiMn «iuf EtUmrth 
A fasehiating aoeoimt of a nprema admtore. . 


ACROSS ARCTIC AMERICA-jhumiMMi 6A0 

The atoty of a tiuao-year trip and life aiMOf the ShQuimoe. 

ANCIENT CITIES AND MODERN TRIBES-Oarvi 6A0 

A moat readable aeeonnt of explorattcm amoaf Ifa^ ruiu. 

SILVER CITIES OF YUCATAN-Mum 8.66 

Maya dvUlaation revealed in all Ite ptotoreaqueiUM. 

REVOLT IN THE DESERT-I«i»ene« 8.16 

Of aU adventore redtali, none exeeeda thia tlmllar. 

DOWN THE FAIRWAY— "Bobby’* Jonts 8.66 

Tha vorld'e greateat golfer Mia d men and ganaa. 

Vi%-Ua^ih 8.60 

A life atwy told with ebaraeteriatio modaaty aad attention to detdL 

THE STORY OF RADIO-Duni^p 

All iti teddenta and accompliahmenta told in tha flrat peraon. 

PRACTICAL RADIO CONSTRUCTION AND REPAIRING-Moyer«u/iro#fr.l 2.10 

A aplaadid pimetical test. 

BOYS’ BOOK OP EXPERIMENTS-Coifbu ..... 8.16 

A guide and atimulua for enquiring youth. 

THE BOY SCXNn^ YEAR BjCX)K-MitfM«iw .. 2A0 

Tborou^ily eovera aU aetidtiaa of aeontiBg. 

BOWS AND ARROWS-^ 8JO 

Aa old Soot qMn from tmoty yeara experience. 

THE STORY OF PfULOSOPHT-Ouranr 6S0 

The moet vddely read book of ^ kind ever piMkAed. 

THE PSYCHOLOGY OF PERSONAUTY-Foi««rbif. aso 

A atudy of reoo gn iaed vahw to induatry and b uain lwa 

THE SPRING OF HUMAN ACnON-rhomaofi 8^6 

A keen analjda of bduvlor by a maator of eipr eaat oa . 

THINKING ABOUT THINKlNG^ayiar l,ld 

One of our moat iM>py aahedoaa for revbir, 

. MOLE PHlLOSOPHY-XbiMr 8.16 

Mundane objoeta iltaatrate philoaop^tal trutha! 

• MUST from G£ORGIA.-A»ileA : . . . . .1 i ,, ' a. 806 

A coQeetion of ehamfaig verae fromn velMni^'.ai^ bdoved pe^ 

TBB lHN .pF THE HAWK AND RAVEN-^UbCMa^ £» 

' *atoat tak d advintore by a fafwtN.lB#tr<i, . 

GOD GROCERYMAN-iWW^i.;;.;...V;;.^....; ;.. lOt- 

name guaranteea the book. ' 

. 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and 
Owners of Trademark Rights 

CONDUCTED BV MILTON WRIGHT 


Injunction Aftw Patent Espliee 
A manufacturer gets an injune- 
aa tion agaiut a competitor natridning 
him from maldug, uaing or Mlling arti- 
dee utaieh infringe on the patent Soon 
thureafter the patent expirea, leaving the 
infringer with a large stock of infring- 
ing articles on his hands. There no 
longer being any patent monopoly, is ha 
free to sell them? 

Such was the question put to the 
Circuit Court of Appeals in the appli- 
cation for an injunction brought by the 
Fulton Company against Bishop and 
Babcock Company on a patent Fulton 
obtained on a thin, flexible metal bellows 
made from a thin-waUed metal tube. 
An injunction, granted six months be- 
fore the patent expired, had prevented 
Infringements while the patent was in 
force, and the application now was to 
further restrain the infringers from sell- 
ing articles manufactured in the life- 
time of the patent 
The precise point does not seem to 
have bMn decided in this country here- 
tofore, and the court drew its precedent 
from England, quoting Lord Chancellor 
I^dhurst, as follows: 

“I am of the opinion that the court 
would interfere, after a patent had ex- 
pired, to restrain the sale of articles 
manufactured previous to its expiration 
in infringement of a patent right, and 
that a party would not be allowed to 
prepare for the expiration of a patent 
by illegally manufacturing articles, and 
immediately after its expiration to de- 
luge the markets with the products of 
his piracy, thus reaping the reward of 
his improbus labor in making it 
"The court would, I say, in such a 
case restrain him from selling them, 
even after the expiration of the patent" 
Reasoning from this, the court 
granted the injunction, saying: 

"No violation of the patent law comes 
merely from selling the article after the 
patent expires; the violation is indirect; 
the basie reason of the result is that the 
article itself came into existence in vio- 
lation of law. 

"Its conception and birth wore tainted. 
To permit it to be sold would be to im- 
pair the patent grant by shortening its 
term." 


Oppositions 

^FTBN, when the registration of a 
V trademark is oppo^ by another 
trademark ownari the question will hinge 
on tiM validity not the applicant’s 
trademark, hot on the vnUdl^ of the 


^ Company, owner of the trade- 
*%Abenetf* for brashoi, aonght 


to prevent the Star Brush Manufactur- 
ing Company from registering "Rub-R- 
Tite." In allowing the registration First 
Assistant Patent Commissioner William 
A. Kinnan says: 

"It is beUeved plain enough the nota- 
tion ‘Rnbberset’ is merely descriptive.. 
Anyone at all familiar with these goods 
and with the constructions of glue or 
cemsnt-set brushes and with rubber-set 
brushes would understand the opposer’s 
notation meant that the bristles of the 
brush were set in rubber. Such a per- 
son might not understand the process 
by which the product was obtained but 
if, on purchasing a brush so labeled, he 
found the bristles were set in glue or 
cement, instead of rubber, he would be- 
lieve he had been deceived. There seems 
no other conclusion can be sustained than 
that the notation is merely descriptive. 

"It would also seem proper to hold 
that even if the notation of the opposer 
company were sustained as a suggestive 
trademark, the rights under such mark 
could not be held so broad as to preclude 
others from using the word ‘rubber’ in 
connection with goods of the character 


here under consideration. If it is cor- 
rectly held that the term ‘rubber’ is pub- 
lic property, then the applicant company 
has not us^ it in a manner deceptively 
similar to the use sriileh the opposer 
company has made of it.’’ 


Do Not Sleep on Your Righte 
TF you hold a patent and sit idly by for 
A years and make no protest while others 
build up a profitable busineas upon an in- 
fringement of your patent, you wOl not 
be permitted to recover from the infringers 
in the courts. 

Such is the principle followed by Judge 
Runyon in the New Jwaey Federal Dis- 
trict Court in dismissing ^e suit for in- 
fringement brouidit by the Playograph 
Company against the Star Ball flayer 
Company. Explaining why he finds the 
plaintifi guilty of laches, or Inexcusable 
delay, the Judge sairs; 

"The litigation here involved concerns 
the movable ball feature of the bulletin 
boards emplosred to depict in a graphic 
manner the progress of a baseball game 
and to show its movements play by play. 


Patents Recently Issued 

Classified Advertising 

AdMrHstmenU in Ikis mtion lisltd nnitr pro^ c 
intirtum; mtMMSM number words per inttrUon 24, n 
pony each inserHon. 

Official copies «f any patents listed in this sufion at I5c tack; state patent nntnber to istsnre 
receipt of desired patent copy. 


Pertaining to Apparel 


ATTACaifBNT rOB SwaATBSS AMO TBS LlXS— 
WUch caa be readily applied to swestois and 
slmilariy knitted sarroeata, to malataia tbair 
normal form w as to pieveat ettetehins, and 
aubaeqnent dktortioa. Patent 1689928. 8. H. 
Cohen, c/o ‘‘Jeny-J." Co., 860 So. Los Angeles 
St, Los Angelas, CaUt. 

Snowmi Shawv-A paper shawl, or cape and 
hood, adapted to be thrown over the he^ and 
ahonlderi in an emargeney to protect the dethes 
from Injury hy rain. Patent 1641089. H. U 
Beand, 808 W. ISSnd St, New York, N. Y. 

MSTHOD or VaBYIMO THX SIXS op OABIONTa. 
—To make a gannont or coat largw or amaUer, 
aa raqutred to fit the pereon for whom it la 
latondwl, and to be of further use. Patent 
1648687. M. Paley, 66 Spriag St, Monticaiio, 


Paint Fomnn.A— Ifenufectorad from ground 
scrap rubber a aolvent eueh aa rodn, and Unaaad 
oU, dlaeolved by boiling, the product b lUb- 
■tantially transparent and forme an undercoat 
Patent 1689599. L. Franda, e/e WaMk. Badi- 
man * EUla, 701 Olympia Bldg, Miami. Ha. 


DanoK POB 

A. de Lugo and J. W. Robertoon, e/o Robartean 
Metal Arte Co., 157 S. 88 St. Now York, M. Y. 

DanoN POB A Bottlb ob Rimilab Containbb 
—Patent 78867. J. I. Poass, e/o Wail, Counwa 
ft MsagM. 885 Msdlsoa Ave.. Mew York, N. Y. 
DBRQK POB A LlQRTttiO-FlXtnBIl Camopt— 


DanoH POB a Badqb.— P atent 78408. M. 
L Oaraon, e/o ladt Sherman, UsdcB ’fiari 
Owners AMOdatlon, 1441 Broadway, Maw 
York, N. Y. 


amle-oonteiabc matwiel of grednal dlmelv- Hold-op kuam—k feotwpmted eireaft 
aUUty and oantinuotM imprugnatiwi. Patent eoBtroIBng nwana by whiah a merduurt whHi 


NT halp without ths kMwli 



jt'ric' li 


'On July SS. m«, Th« ujliuuftlwib*^ 


EfaSStSv sonpUint in tU» uowt 
agaiMt tiM Star Ball llayur Company, 
defendant henln, nS*f|ni Ivtrlufiiiwttt vt 
tha fliat tlwae jp«tmta abov* noted. An 
anawer wae filed and thereaftor, for alaoet 
idx yaare the auit dragged ita way. being 
MuoaaaiTaiy aitiier droj^ fhmi, con- 
tinued (m, or reatored to the calendar 
until, on June 1, 1920, an order waa filed 
.ihmfai lug the caiiae under Rola S7. 

“The laii of the four patentp, known at 
the Baker patmt Number 1171880, appU- 
catton for which waa filed November 28, 

1912, waa teaued mi February 16, 1910. 

“The bU a complabt in the pnaent 
acti<m waa filed June 26, 1928. 

"In my opinion, tiie chargee of lachea 
hi warranted. In the flrat jfiaM, the esiat- 
Mioe of the defendant company, u wdl aa 
that of any of ita aDegedly infringing 
devioaa, waa known to Baker, preaident of 
the BaaebaS Playograph Company and 
inventor of the fourth patwt, when the 
(Higinal auit wu atarted, and yet neither 
that company nor any of ita aueeeaaor 
aidgneea did anything deeUve for the 
eatabliahment and aettiement ot ita alleged 
rlghta for almoat nine yeara after the 
mginal auit waa atarted and for more than 
eevwi yeara after the fonrtii patent waa 
imued. 

"Ip the meantime, and during all of the 
intervening period, the defendant com- 
pany haa buaied itaalf openly and with each 
aueceeding baaeball aeaaon in the exploita- 
tion ei ita {woduet, and the gaining of a 
market for it. 

“It appear! to me nnjuat, therefore, that 
after ao long a period of inactivity, during 
all of which the varioua holden the 
patent in auit were ohargeaUe idth knowl- 
edge, the plalntlfl ahould now be allowed to 

praaa ita cult in an endeavor to nullify the 

defendant'a ton of yeara. Had the original 
{dalntifl proceeded with ita nit in due _ Mna w 
oonme.orhada8uitbe«ieominaBeadwith- Saapa— i 


edge of the bandit e.fiW|»- 

la^ 

Tanunta Co im m im lai, addoh one of fee 


contact, adNtuby lajtoy to fee d i el ec til a ii 
eUndnated. Panga 1^87949. H. Ktnusa, 19M 
Weat JeffeMM St, Lea Aagalm, CaUf. 

Dunoumi rai TUtaraNWio Arpaaana— 
Fur aeuad aanding and recalvinf, formed of tUn 
dfen wife regiataiiag traovaa, end a hqrir of 


pbragm b vdfeout Vibrnfem. Patent 1640980. 
a. Lakbovetqr, e/o C. Cbaiaevent U Bontevaid 
de bUanta, Paiie, PTaneiik 
bCAomm^-Cheraeterteed by iti breaUng 
devlee, oomiirWnc two ptatinlted nonadjuatable 
aontaeta aad a earn eapabk of detmmiiiiBf fedr 
aepemdaii, and adiuataUa from fee axteiliw. 
'Patent lOtOtM. J. B. add S. B. Fatfraat e/o 
C. Cbaeaevaat U 


Paila. Praaee. 

Hand LAmaut.— iltetrie torth or flaah- 
2^ 00 oonatrueted feat wbon the oaor lequbta 
bofe haadi fea iantnm may boeecunly ampbeod 
upon a aapportiac aUmea. Potent 164188(1 
a CdMn. SOI W. 49fe St. New Yorii. N. Y. 

liHAlMN CONlocmmt.— Adapted to be ap- 
plied to fee wail of a room whereby a raeahring 
eat may ba raadOy eobnaeted or dleeeanertad 
wife the traund and wtuma wirea. Patent 
194S918. B. N. Nattjdn. Fellon, Nevada. 

EucraioAL BiNDiNa TmntKAL.— To whieb a 
mohlpUelty of wiiao may ba connected at fee 
mine time, and la vdtleh Nectriral contact be- 
tween each, and fee terminel. will be uniform. 
P^t 16420^ J.L.P<dk, 8 Like Place, Tioy, 


in n reaaonnble tiim aftur tht ianuce of 
tha fourth patent, the ianaa mfr^t haw 
baan long fence aettlad, and botE partiea 
left with carti^ knovdadga of their ri|d>fe 
and IlmHationa.” 


Pattnt Prograaa in Japan 
A N internationally known firm of patent 
attomeya haa juat faaned a report on 
the progrem of the Japaneee patent fewtem 
in the reign of the late Emperw. nw 
flguiea are inteieeting. In 1912 there were 
7168 patent appUontiona and 177d pataats. 
In 1926 there wera 1^496 patent apidlca- 
tiona and 8620 patenta. Apparently it wu 
a Wdfe eaaier to get a patent te Japu 16 
yeara ago thu it ia today. Tbia ia «vi- 
danead by the decreafeng fenoftbaptr- 
flUtage betweu tha appUcatlona ud iaiued 


Of Intereat to Farmera 

Hitch rot DtAn iMKAta— WUch alferda 
feeOltiea for eonneetiag fee hetneee of draft 
anlmale, one in front of the other, eo that both 
iBoy pull ia a aobatantlally atraiabt Bne. Patent 
1988606. C. Holland, Weatbope, N. D. 

I Stmauaxa Cotton amb i 

h afforda faeOtiat for anb. 

aaada to tba aetiu of Itw atoom, whtrAir i 
aate r a itMfew i of iaaoeta and aarma will ba 
aflaeted wifeaut bfeury to fea eeada. Patent 
1641067. P. H. Rylaadar, 809 S. life St, 
Autfa, Tma. 

Of OoaonIIntofaot 

Ftmcaui WAaiw«na (hfiAinK— Potaead of 
wfreooOaadhavingabaadmoutedtoeCtotiTe- 
ly clou a pipe, and prawBt NaUog, wbon forcid 
feateferoofeL Patent 10H706. P. B. Qma> 
void, 818 Se. Fixif^^ tua Clalra, Wit. 

Hahmji run Haw> Bu# and ran Un— 
Conaiifeig of two afrapa attaabad at feafr outer 
amfe feafr jfew aqda lofoad lv a eUdtog eon- 

unnHnai ffcnmntnf glM uMMHfeel kmualtm mm 


■■ tkt tint- 1 

He 

___ in ntehbm.ud 
poroutagn. Fnrtieuferiy nbtewartity ia 
tba feet ^t the number of invafetiofra of 
cbemieil induaWu ahow u increua dur- 
ing 1916-1918, vdiile meehnnie ud oleetric 
iponatriaa diminlahed. The tecteaae, it la 
confedMred, ii an outcomo of u oxtrfe> 
ordinary prognm of Japu'a (dwmleal In- 
duatrloa during fee World War. As tot 
fee invution of electrlo induatriee, the 
number shows an abrupt Ineraaao abee 
1821 ud.fee percentage ia only 8.6 in 1912, 
but 21.9 in 1926, fee rate of IncreaM being 
11A6 perout Tbia pbuotnuon indi- 
eatea fee remarkable devriopmut of fee 
electric induatrlea in Japu in reeut yeara.” 

DIbtoay Iksdci Are DaaBasmii 
COMmidES u inventor wiH keep a 
^ patent application pudlng m long u 
peafeble. In auch a policy there are certain 
obvious advutogaa. Among them may be 
mutiued fee fact that the patonfa 17 
yeara at life do not begin to run out until 
fee patent Imuee. The writer knowa of one 
application which waa kept pending 84 
years. 

That such a policy ia dugeroua, however, 
ia well niuBtrated by fea recent deeUon 
of Aafeatant Commiaaloner Kinnu affirm- 
ing the rejection of appealed claims in fee 
patent of Rutherford Sutheriud Smart for 
an electric heater. 

“Thia caaa nreaenta an iimtuel and tin- 
jnatifiible record,” aaya fee Amiatut Coim- 
miafeonsr. “The conatructlon involved ia 
exoeediai^ simple and yet fee application 
haa been pudlng nearly nine ud ue-half 
years. The raferucer^ed upon wudted 
in the first actim in tha case, over nine 
years ago, ud for the last aevm years 
the case hu beu pending before fee 
eonmlner, no new rderucu were dtod. 

“Bl^t ttmea the enminer has itviawed 
the eldma for this femple oonatraothm. 
Ho should haw dosed fee p r ooe en tlon of 
fee ease before him yeare ago. The great 
amout of Work preanted to this office 
predudia eneb numerous reconddersttona 
in t ease of thin ebaractor. 

"The appUeut baa no basis for eom> 
jdaint that the examiner finally doted fee 
prceae u tton of the eaao before him whu he 
did.. The apifileut certainly hw beu 
glvu u opportunity to preant any and 
an dalma that be reaeonifely eonld baw 
dsdred to baw reviowed.” 


. ib 1912 fee me c h a n ical patute numbered 
li«7 6r 75.4 parout of fee total, the 


mteal patenta 284 or 1A6 perout, ud 
feeatobtrbjmtutal68or A6perout In 
1926 fearo watid 2666 mechanical patute or 
60A Idroarij, <a( jfeo whole; 1409 chemical 
piddntii drTlitlWNnt; liU doetrio pat- 
eata or 2lJ pafeohi 
, . Cl 


Patent lOSOOTA 
D. t Bdtaiv ioomtb Avn,New York; N. T. 

CoMBona(HAm poia.AiinCinna— An at- 
taduMOt eMritabletefeyalwwe ud eapdile 
of oat tooaim OM jitfOljawra own taabr as in 
bebbtogttelumm B.8fewy, 

869Paai!SfeNowt'o5^t' 




the abofw feat fee amt. 
of w^ralr St PMtdMBg,. 

StAMHno k,- 
“* * in platimaavaMNri 


ll Ba. 44 St. 
■nAUa-ifr ’ ''sdifeaaiw 

uotelSoteSiJivfioS^ 


COMB puUication ou^ tonm M ft legu- 
lar feature, trueJlfa oxftniilao' of hew 
wldo4Wftko buainaaB men roeognlaa ud 
aeiaa opportunltfoa to Increose b nein aaa 
Foroxatftl^: 

In feo M noronoa, Italy, where fee 
atreks fti* narrow, parldng of niotor eara 
hu ban mrohibttod. Reentiy. however, 
eartebx pid^ aquiarw were daajgnattd u 
IferklaS plftoes. 

(foe morning at the ptindpal aufeure 
of fee eBy whore abodt 20 oaiA eftil pA 

sSSCfiSS 

moUe; Nd aa i ao wieit ibiih afv i^ i ^ hdt 
arofehr'inmwM. fe* 



Dtemnbmr IW 


SCIENTIFIC AMERICAN 


for pwtoM wlio v* compelled to etand or walk 
on a eonflned aera. Patent 1640826. C. V. 
Jonaewn and H. J. Boal, e/o Kultnomak Hotel, 
49M 29th Ave., Portland, Ore. 

Sbat with Foldino Back— ComprWnt a 
eeat and back reepectively hinged to the npper 
end of folding len and connected with iron 
flttlngi enanring legidlty, and compact folding. 
Patent 1640278. J. A. Halaii, e/o C. Chue- 
erent, 11 Boulevard de Magenta. Paris, France. 

NACncAi. iNsmuMBwr-Whereby the lati- 
tnde position of a ship, or an object on land, 
may be easily determined by a simpler method 
then the ones usually employ^. Patent 
1640828. 0. Kotfskey, 780 Clouet St., New 
Ortaaiis,U. 

CoNsmocnoN of Rsbnforcbd Concmts 
Fuon — Comprising a number of narrow ribs 
extending across the spaces between solid oon- 
etete slabs positioned over the supporting 
eolnmiiB, and crossing at right angles. Patent 
1641084. W. R. D. Innee, and M. S. SUnley, 
e/o Msasn. Collison A Co., 483- Collins St., 
Melbourne, Australia. 

CbOTHlfr-HANOiNa ArPARATim— Conveniently 
mounted in the erall of a room, so that clothes 
may be passed through the opening without 
aseeaeitatlng a person leaving the house. Patent 
1641106. J. Van Dozer, Firthcliffe, N. Y. 

Rat Guabo— Which can be releasably, yet 
flrmly, secured to ship cables of various sli^ 
wltbout it being neceauury to thread the cable 
tiuough the guard. Patent 1641081. N. Hey> 
maim, 2041 Magazine St, New Orleans. La. 

Window Portai,— Which may be inserted in 
an opening formed in glass or other material, and 
reqidres no screws or other securing means to 
ffar^y maintain it Patent 1641044. P. J, 
Murphy, 1181 Teuton Ave., Bronz, N. Y. 

Cowt— In which an outlet tube is provided 
with an opeidng in its rear face maintained by 
the action of the wind, and insuring easy move- 
ment. Patent 1641060. H. C. WehrMU, 204 
Claiemont Ave., Jersey City, N. J. 

SntAYn— Adapted for use with various types 
of liquid varnishes, lacquers, enamels and the 
Hhe, upon surfaces such as motor vehicle bodies 
and parts. Patent 1641028. R. j: Coilay, 
101 Halsey St, Brooklyn, N. Y. 

Xitchb(-Tub Cover and Dbainsr — Wherein 
the npper lid is used as a closure, and the lower 
dspnescd toraminous member la used as a 
gainer for dishes or other artldas. Patent 
1641061. H. Young, 801 E. 72 St, New York, 
M. Y. 

STBAIUNO BRUSH— For brushing doth in 
tailorisg estabUshmenta, whereby the steaming 
and bruAtat operations are done at one time, 
steam being projected through the brush. Patent 
18410BT. L Kiischenbaum, 228 George St, 
NSW Bnisswlek. N. J. 

Bnr CAsm— Of leather, so reinforced with 


Napkin Holdbr.— P roviding a simple means 
tar dispensing napkins and other paper articleB 
in slngis suoeeasion, as in restaurants and other 
ssUng plncss. Patent 1641841. J. M. Fet^ 
nandss, 281 E. 9&th St. New York, N. Y. 

Lamp Extinouibhbr. — A device for manually 
aztlngulahlng the flame of a keroaene lamp, also 
capable of automatic operation, when for ex- 
ample the lamp accidentally falli. Patent 
1641264. C. D. Dunbar. Buckeye, Texas. 

Ship’s Loo.— Wherein the power transmitting 
eabla is connected by a ain^e lever with the 
actuating piiton and an accurate reading ia 
lecursd at different speeds. Patent 1641907. 
R. 8Ur, 64 Flushing Ave., Brooklyn, N. Y. 

Display Box. — Comprising two hingedly 
connected aectiona of unequal croae sectional 
dimenilona, one of which may be diapoaed for 
display when the sections are in open relation. 
Patent 1641861. S. Moia, c/o Star Case Co., 
880 2nd Ave,, New York, N. Y. 

PocxBT Outfit for thb Carr of TnrrH.— 
The outfit oompriaes a tooth brush dispneed in a 
hollow handle, which aiao houses a auitabla 
dentifrice, all being protected by a cap assuring 
■septic conditions. Patent 1642620. J. R. 
Merrill, c/o Office Picard, 97 Rue SK, Lazare, 
Paris, France. 

Compact Holder and Ejector for Vanity 
Cabrb, — ^W herein the compact is held In place 
againat accidental removal, but in position to be 
eaaily awung loose and quickly ejected. Patent 
1642611. W. G. Kendall, 118 Market Sk, 
Newark, N. J. 

Match Box.— Arranged at an article for 
■eeuring together the ends of a belt for support- 
ing in a convenient position a supply of matches, 
or other amall articlea. Patent 1642629. J. 
Rankin, Louisa, Ky. 

Bao Rack. — Which is of simple snd durable 
eonatruction, which has the capacity to handle 
paper baga of various aizae, and in any con- 
venient arrangement. Patent 1642619. J. 
Medlock, Grandfleld, Okin. 

All-mwtal Tblbscopic Box for CAMraAR.— 
Mon paittcolarly for copying cameraa, com- 
prising box-flke aeetions telcecopically associated, 
easily operated for carrying out focusing opera- 
tions, and will be very durable. Patent 1642661. 
A. H. Gaebel, e/o Gaebel Corp., 226 Broadway, 
Naw York, N. Y. 

Rm-BNPorcbd Minb Prop.— Posaeadng In- 
ereaaed strength over the nausl wooden prope of 
equal crow aaetional area, being constructed with 
a metal caaiiig mad a central hard-wood eon. 
Patent 1642603. M. J. Conway, 99 South 
11th St, CoaleavlIIe, Pa. 


Hardware and Toolt 

Cobb Babbbl— A aamidlng or coring dsvice 
dssiciied to contain and securely bold, while the 


Stovb— For burning oil, wherein bent to 
eflleiently generated with economy in the eon- 
sumption of fuel, convenient control, and safety 
in the operation of the burners. Patent 1641064. 
H. M. Britan, Ojua, Fla. 

Gas Burnrr.— W hich thoroughly comingtoB 
the gas or other fuel and the nir, to produce a 
highly eombustiblo mixture adapted to gensrete 
a maximum amount of bent and little or no 
depodt of carbon, the burner has revenlble 
jets producing either a laterally or upwardly 
directed flame. The inventor has been granted 
two patenU 1641274 and 1641275. P. C. 
Hugh^ c/o Hughes Plumbing Co., Tubs, Okie. 

Automata Dahfbr.— Adapted to be located 
in an outlet flue pipe aa a fuel saver, operating to ' 
gradually close ss the draft dimlnlahas prevent- 
ing the escape of gas. Patent 1641876. J. 
Beaulieu. 9M Union Ave., Lynbrook, L. I., N. Y. 


Machines and Mechanical Devlcea 


ScRBBN Cleanbr— For screeni through which 
spraying mixture of paint or like lubstsiice 
peases, whereby clogging of the screen to pre- 
vented by use of n spectol brush. Patent 1689- 
590. L. 0. Corkran, Chesterfield Farm, 
Rhodemlale. Md. 

SHOB-BOLB Dribr— For uaa In the manu- 
facture of Aoee, directing heat to the Aoe eoba, 
without subjecting the uppers and entirs shoe 
to the bent Patent 1639692. L. H. Dastb, 
8812 Cbrendon Rd., Brooklyn, N. Y. 

Plug for Oil Wbllb— Having a rubber 
ebment which when compreaesd will rlg^y 
adhere to the wall of a well and prevent flow of 
water. Patent 1689079. W. C. Cushing, Box 
118, Bristow, OUa. 

Wasuino Machinr— Having means for forc- 
ing water into the elothea, and the cylinder 
divided in such manner that the weight of lifting 
the clothM b uniformly dbtributad. Patent 
1689180. L. W. Hamilton, 216 Valentina St, 
Kenosha, Wb. 

Wind 

■hbUb to oeterimne tae axwnt oi tna mu anw 
prasentad to the wind, and tbs aara Abldad. 
Patent 1640269. H. Ellbon, 116 WdBngtew 
St, London, Ont, Canada. 

Toraooo Dbhicotimimo Pbocbw and Ar ~ 
PARATVB— By wUd> the nleotlne can be eaaliy 
and quickly extractad np to any pareantags d» 
ailed, the tobacoo flavour and quality rtmainiax 
fully pteaarvad. Patent 1640898. J. Sartlg, 
e/o Q. Hiiahfeld, Abiandrienatraasa, 184, Bariln, 
S. W. Germany. 

SiONAUNo Mbchahbm— F ew use ia eonjuno- 
tioD with the ebvator aervlee In olBce bulUUqp, 
for ligiullng the operator of a ear the time to 
again start after landiag. Patent 1640S8A 
R A. Neusebotx. 646 W. llltb St, New 
York, N. Y. 


‘ aptii« wire, that it wlU reabt permanent db- 
tortlBf ptriJiia and will automatically go back 
tote propar ahapt after twbting or warphtf. 
PBtut 1641871. S. Solamon, 86 E. 21at St, 
Nbw Torii N. Y. 

OCARO FOB POMON BoTTUia.— Which may 
be eady adapted to varioua bottles, and wUl 
prevent the caretoie or haety removal of oorka 
or atmpera of bottba containing pobons. 
Patent 1841897. W. Meeee, 1477 E. 92ad St, 
Ctovelend, Ohio. 

SaiNOUt— Hevlnc loekini meeni intecrally 
(braied tor oooperetini with the oempbmentery 
portioH of oveilappint ahingbe. rigidly eeenring 
tiM pwieetiiit free enda against movuMot 
Fatnt 1641868. J. A. McCarthy, 1886 Buehan- 
eu Avn, 8t Jdasph. Mo. 

PBOTOCBumo Fnjt or Plati Pack.— P ro- 
tided with a Frateetfu abeat and e pnUinc atrip, 
Oeptoteetfagahaatbalaf the aexM bngthand 
wtdthaethaplate, end the pnlUBf atrip twice 
M tong. Patent 1641867. M.^ J. 

MiHk- •k Moelbr to Hardy, Rtoanr* 
jMi9<lWml,4wMa. 


told b bring withdrawn, a Hmpb of the forass- 
tkm in wril driUing. Patent 1640864. O. M. 
Carter, Seenbn Bldg., Houston, Texas. 

Drouno Tool— Whereby Mmpbe of the 
(ormatlOB may be frequently taken so that the 
poeribOfty of unconadouily drilling through a 
producing strsU ta rednead to a minimum. 
Fbtaut 1641118. P. Brunt 42 Grant Road. 
Addascombe, Croydon, England. 

Clbanino Implbmbht— a tool BO constrocted 
for Bupputlni a mop head that it may be readily 
manlpriated to grip or rrieaae the mop heed or 
.buadleotraga Petmit 1641084. M.E.Heri)er, 
844 Kgh St, Bidimimd, Ky. 


Heuttofl end Lighting 

HBAnm AND VBNTiLATiNa Dbviob— I n the 
form of a. grilb supported adjacent a window 
and agahiBt the wall for direetinc heated air 
upwardly and outwardly into a room. Patent 
1640881. & R. Lawb, c/o Am. Foundry to 
romaea Oon Bloomlagton. HL 


Avtomaho Lon iNncAittt rm Typb. 
WRIIBRB— Which requfaM no adjuetnMnt but b 
automatically operated wfan the lewer edge 
of the sheet of paper comee to a prerietarmined 
perithm on the pleten. Patent 1640887. Q. N. 
Alworth. 409 No. Cheego Ave., So. MOwaulne, 
Wta. 

Trollbt-whbbl RnrAunm— An etta^mnk 
to a portion of the wheri fork erren^ to teem 
a gu^ around the trritoy wbe and thna keep 
the wheri ia place. Patent 1640804. H. O. 
Winter. 119 Oekdena St., Pittobnr^ Pa. 

Oaboontrol Cook— F or controlling the flow 
from a mein to a matnr, any toakagt aroond the 
code, when in doaad peritlon, briag vented to 
etauMphste, exterloriy of the buOdlag. Petaril 
1689ai. H. B. Hetton, Jr., 488 Waet Harvarfl 
Sb. OtondaK CaUf. 

Qotf Stbokb RnooTBUim Dbvmb— B y 
mee n e of wl^ the dtoteaee vMcb the goa hafl 
worid trevri. were it not tntnreep to d ta ha 
fliflht. to made vtaihto by a aerim at h^to tadb 
eattag the nutabar of yarda the beS wmfld have 



tnvdtd If itnMk m tk* apM tefainjr, A 


■Hm teWBtor kur kMB «ruM< 
leawu u4 itnm. a l ti 
ComnHMM Aim, OUea^ ni. 


'aci i WiftM 

I tefamv, A fuim itutri fif, ' it i w wi w i fe ' ■ 9/* •' 

ttUMArtw, AmUnm * Moa^ 14 W. 4M) Jb, Knr 


inter eterMjn ImMIm of UqnU throttfi 

■ 


into Il4«ikl Oe <wa«t wffl te foNtel UP 

OB tiM ottteUB PmteBt ia4»4L B. A. ud 
C. r. Oarte, o/« Chb V. Oavti, IW Mwth 


BMV k« iMtrted, «dd iSf 1^^ 

a pfaiim madrote tte f te a ilin jwrft. 

FM** l«wr«0, 0. Sthadtec, r/o C. Shter. 
Boa te r a id da gtnUkoUrt, Paitei ftanea. 

Bynuvtio SHoqc AaaowMii rdh IfMcni 
VinouK— CampMiif a «it«dar dtete>. *aA a 
■rlBijaa mooBtad to pra)^ from tU oaater 


~lMlddfa« BMM aMxAy «)>• <Mvtai ai aa l ia w 
tern fair Hm d^am la TOid«rtd aetiva or laaettva 
br tha hxiiiat dr nAoeUnc of tiw oiitar aaatec 
doon. ntaite WIOM. J. B. OartgUo, 780 
Beiiir .t»>, Bhte»n>. K. r. 
noa»OMU«nio llaaMi rarwihtlni of a 
a affaettag aa openioc or doaiag of tha 


Modloal «ad Surgical Davloaa 

Dumurr Xior*— A aonUaatioa at aa 
ateetroda aad a MarAaUa Mada. bp which tha 
dactnetloB of tiaaoa aald tha ramoaal thaiaaf 
whAoutblai ■■ 


AolouoBtui LooKx-BqMofaUr dadgaad far 
uaa oa baud hnAaa to aaeara tha latah rog, aad 
eoaiaqiMatljr prarant moraataat of tha aar hjr 
mauthorbad paneaa. l^tant 108688. W. F. 
Flppa, S168A So. Oomptoa A'ra.i St Loote, Ud. 


Fown ATTAOHiisaTrra Uowi 


-Wianby 


raiBOta tharafreoi. Pataat 1641067. C. A. Coo* 
aally, If arvin Ava., Sbdby, Ohio. 

Ifaraoii or AMD APPAKATva roB Sarrma Pin 

0» CanNO AND PgaVINTINO SnPAOl AMD i-.- .. - . - ■ . — 

UuKAoa IN W»1A-By maana of a fltodbla Prime Moran «ad Their Aceeaaoriaa 


TBna^Bariiic e eOrd baaring maiaber tor 
arartlag praMna on tha pad, aa wdl aa sorri 
maana tor adtoattag the pad poaltioii. Fatant 
1841888. D. OIBrteB. PdBta. San Juaa, Cuba. 


r, of t 

clidhig tha wan eaatog at tha point daalnd to 
affaet cMDantation. Patmt 1641M6. 0. A. 
Hero, 889 Sohoupltoalaa Arow, Now Oiteaaa, he. 

Vendino Machinu. — F or dtepandog boxaa of 
roatebaa or othar roarehandlat, eonatmetad to 
prorida a romoval openiilg at tha upper md, la a 


8iiurrtB.rHR0WW0 Duvicu.— Wherein the 
■bock of tha loom wiU bo roadtly taken up, aad 
tha rapid motion of tha core ebaeked at a deeind 
time. Patent 1641882. C. C. FarweU, Oroton, 


Which map ba raadlljr attaebad to any Btetionaiy 
or automotita angtoa of eommon nee, for pro- 
heating, riaanlng, motetaaiiig aad miring tha air. 
to luU capacity or rarlad degte o a. Patent 
16410B8. L. Rogera, Canon City, Nevada. 

BoTAIty Emoinu. — wUeb valvaa and valva- 
opeiating maana, crank ahafta and eonneeting 
r^ are diapenaad wHh, thereby dlminating 
fani^ oporatloiia, and radodag vibration to a 
ndnimum. Patent 1641811. T. TMhndl, e/o 
Chavneat BqidpoeMit Co., P. 0. Boa 1888, 
N. J. 


Ford automoMk, ao that dw pnita u.^ 

(anetiQB to produea a forward mowing. Fatant 
1888686. J. A. Cook, P. 0. Boa 88, FVanUlB 
Fnmnee, N. J. 

Hbadudb* ATTAOwaNT— For uaa oe or- 
dinary antomobfla headligbta tar pravantiag tha 
bllndtog rape Qirown in the eyaa of approaching 
dtirara, but without dimming tha Qght ca the 
toad. Patent 1689800. C. B. Friaiaon, Box 
86a Clevriand, Uiaa. 

Dbvicu for Auonino Wbbiu-~TD be 


of an automobOa ter dtedoaing the amount of 
correction naeaacary, if tha wheola are out of 
aUgnmant Patent 1889604. J. H. Cray, 9th 
and TOix Sta. St. Joaaph, Mo. 

Loenm Dxvicn ron Moron CoNrnoi*— 
For landering motor control parte, aueb aa the 
’ — ^throttle lev 


I with a auitebla Indlda. 

Patent 164128a J. ScUerenback. 186 Hudaon 
St, Albany, N. Y. 


a meltipiteity of tiefcate to a foldad oonditian 


Pertuinfng to Recreation 

WAnuMVOET ApPAEATt»~Wbfeb la buoyant 
to auatato a pomon afloat amnmJng a ritttog 
poatura, while permitting tha naa of tha iaga to 
propel the apMmtni. Patent 1689607. B. L. 
Benry, e/o E. A. Qatotburg, SM 8th Am, 
Now York, N. Y. 


UM^!^.*M. PamandH, ttl E. 98to Sti 
New York, N. Y. 

Onn Phmno AmnATun.— For a u twna t io- 
ally faadtog ore to tha rotetiag drum of an ora 
fnmaca, togathar with maana for pravanttog 
ovar-faading by temporatOy nndari 
machenlem toactlva. Patent 1041868. 

Parwma, Middlatown, CaUf. 


1041846. T. L. Fitepatrlek. 

OUi-namnNa AirAEAma.— A 
of a plurality of horiaontal prakeetetn far the 
araektof at haavter hydroearfalmc and the peO- 
duetlonof the more volatilo hydrqeiibona, ludi 
to tma^. Patent 1641868. B. A. W. 
Hou^ 810 Kemaa Bldg., 817 Florida Ava., 
Baton Baaga, La. 

Y|ttVB,-^Adapted to open autaiantteaKy 
ohm tite pnianra nt tin Inlet ratebaa p pro 
' *i**T*f* praaenra, which may vary at will 
tehhto n aoWkWrabla range. Patent 184189t 
Lam, B. 8868 Fadfte Aye., SpokaUa, 

. Wuute.— HqncteUy 

aimbt the dteduiga of the 
ttomarn^TtotolBdlMl by a float valve wbirii 
‘ " " t to tin writ 


fraagibla ten^ auimortiag a priie, aaid target 
uhoB brokau by a projaette, ralaaeiag the p^ 
for dalivury to a panidpant. Patent 1889686L 
A. M. Drite, 868 8tii Ava., New York, N. Y- 

Jinmm Duvna->Aa atUptical epring daviea^ 
worn to the manner of a ritete, whereby a dtild 
ia aUa to Jump ralativaiy to great heiihta and 
dtetonaea. Patent 1688860. O. B. Long, 17 
Bnndaa Ortv« LanhamUiii, Cahf. 

Qoto^OAiaArPAKATDn— Enudoytog a dock- 
at board ombddyteg foaturan diaracteriitte of 
golf, eertetoaquarm bring trapped with bunkma. 


CourUNO— Adapted for uaa a 
for a atrap or tin Ilka with a chain or the Hka 
of a draft appliance for a ' vriiieia. Patent 
1880600. C. Bofland, Waathopa, N. D. 

Sapity Appabatoo pob VuGua— Operable 
in raaponae to force applied to tin bnmpnr by 
contact with a paraoa, wfaortby the onNCgonay 
brake maehaniam aton progreaa, and a guard 
b rimnltanaouriy relmi^. PatMt 1640688. 
f. E. Jufa, 619 W. ISOtii St, Now York, N. Y. 

ADTOIIATIO STBYWOBB-niUCE BBAXU— 
Which win earn tha load oa an todina, and 
funettoa to automatieany atop the trade, to 


togmariwiimgparatedt 

that tho fridM aaetioaa whm in folded pori> 
tiou .hanw tha chaa l ma bbA preveat. loaB 
FBUm lUltOt. W. F. Solod, a/o Baary 
“--iL 1779 tlatSt., BreofcBw. H* T. 


dunildhafaU. Pateat 1640808,. A. f. Baekar. 
678 Park St. Upper Montdalr, N. J. 

' Wnat OB Toa Banduno ArrAmATon— 
Whkh may be eonvaBleatiy attaAad to any 
ordfBBrymeehanfeal or hydrauBe jack, and anally 

manipulatod for tim mountiiii - 

afwhaabortiraa. FateatlOtom. F. I 
c/o Credit luroaaaki, Parte, nmaaa. 

VmaciM LaifP— An airangamaat for moimt- 
tog a pair at baadUgkteea a vridria aad eoa- 
aaritug them ao that they may be turaad 
dmamaaoudy about a panM or aUgaad axaa. 
Pateat 1640tV J. B. SfoPhataon, 817 Rubaa 
Bldg.. RtoBearport, Pa, 

Maitmi- poa Swiruto laAfl»^Mn be 

' ' itoBT aad wffl tot 


N aaaUag a leak, tha eompoilBm 



Smk^— -F da dhplaplag a warning nt' n 
laflnM croariag. wUah la au tom ntie ri^ y po> 
ri t hi ^ ^ tite tnto apuroeahlK tha etopi^ 
and taoparattra nftar $w trato hat 

paamd. Pateat Idtlfl^ J. X* Lamoat «/a 
iok L. Shew, Atty.. BL 




miooi. J. p. Caupwo, Batkrigjf Ba^ 

TkAnmaGDOruMa— WhMuto ntama arapto* 
vklad for Htoteotlac tim riigtoa of fitehraator to 
taaeoapOig Uterjwrtwa for tftetog' tkr. trnBto, . 
dhaa tt'.to.drikad.fo umomto'’ Bto fmaa. 


■ CtoS ril B g-af atorja 







Fbotonc fm k Rubber Con 

Flonhelm Shoe Compuny 

Forbee M»*»ilne 

Forbun Comptny 


Uboratory Material* Company 
Uagett k Myeti Tobacco Company 

lionel Corporation 

Lot Aniele* Chamber of Commerce. 


Technical Prodocta Company . . . 
Timken Raiim Be^ni Company 


Wllllami k Wilkin* Co. . . 
Wlncheater Mf*. Compan 
Wbcnniln Electric Comp* 


The nation’s 
strength is the 
nation’s health. 
Buy 

Christmas Seals 


SCIENTIFIC AMERICAN PUBLISHING COMPANY 


help preserve it 


CORRBSPONDINO EDITORS 


OMUM B, DinfLAT, Ja., Radio Editor of the Ntw 
York Tims, 

Saul Dvmuian, Ph.D., General Electric Reaearch 


LuaCiKiH, IRrector, Uihtiiii Reeeaich h 
tory, Natlanal Lamp Work* of General E 
Compuy, Nala Park, Clereland. 


Phyirioloiy, Carnesle lutltution of Waiblniton. 


CydopeiHaofFonoiilas 

77i« Standard referene* book for 

Laboratory-Shop-Home 

$5iS postpaid 
SCIENTIFIC AMERICAN 


f $kt Amriecn MMltal Associctiom a 




ZM^^JlMgm^Colli«e and the New Jeney 

aur & Uowtn. Profetaor of Phyik*, Cameil* 
Institute or Technologr. 


' H. ^SatLOw Chairman o( the Depeitaieal oT 


R. W. Wtwo, Profi^ o( ExpcriaenUl Phyika. I 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 


Wettem AdVertUni Office, Geo. R, WUsoa, Harris Trust Buildtns. Chicaio, UL 
New Bivltad Adverttslni Office, Henry C, PluoB. *0 Boyiston St. Boetom. Mate. 
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TN ONE generation automotive engi- 
X neering has revolutionized civilized 
Ufe. Yet many of the fundamentals of the 
science are older than the Christian era* 

The spiral bevel gears, which Packard 
developed and was the first to use 
commer^ly, are based on the principle 
of Archimedes’ screw — in use 2,000 
years ago. Today these gears are found 
in nearly every motor car except the very 
lowest priced. 


They are but one example of the hun- 
dreds of advanced steps Packard has 
pioneered in the 28 years it has held 
engineering leadership. For Packard 
engineering no less than Packard beauty 
of line has been widely imitated. 

The greatest achievements of Packard 
engineers and designers are the new 
Packard Six and Packard Eight— the 
finest, the most beaudfhl and the greatest 
performing cars Packard has ever built 
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